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During discussions in early 1991 with staff from Murdoch University, officers from the 
EPA and the Department of Mines expressed concern about the paucity of local 
information on which to base decisions about the possible long term and cumulative 
impacts of petroleum exploration and development on the marine environment of 
North Western Australia. They outlined at least three main areas of need: (i) an 
understanding of the natural resource itself, (ii) understanding of the impact of oil 
spills on the marine environment, and (iii) development of appropriate mechanisms 
for collating and analysing relevant information to enable environmental protection 
of the region. 
This study was undertaken as a three-month group project by the students and co-
ordinator of "Case Studies in Environmental Science", a course in the Master of 
Science (Environmental Science) programme at Murdoch University. Our 
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involvement stemmed from a request that we undertake the study from Mr Jimmy 
Seow, Senior Environmental Officer with the Department of Mines, and Dr Chris 
Simpson and Mr Jim Burt of the Marine Impacts Branch, EPA. It has proved to be a 
stimulating case study that has given us insight into the petroleum industry, and an 
understanding of the complexity of formulating an environmental protection policy 
for its offshore activities. Part of the complexity stems from the large number of public 
and private organisations which have an interest in the issue. The principal 
interested parties include: 
Petroleum exploration and development companies and their consultants 
Department of Mines 
Environmental Protection Authority (EPA) 
Department of Fisheries 
Department of Conservation and Land Management 
Tourism Commission and the tourist industry 





Department of Marine and Harbours 
Australian Maritime Safety Authority 
It was especially valuable to undertake a study with such relevance and timeliness. 
The fact that many of the ideas raised in our study were shared by several key 
contributors gives us confidence that this report will be keenly studied. It is, however, 
just a beginning. It is our intention that it be a stimulus for further policy 
formulation. Given the level of agreement already present between the various 
parties and their level of commitment to environmental protection, we are confident 
that the will exists to formulate policy with a vision that embraces both 
environmental protection and the development of the offshore petroleum industry. 
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The recent expansion of the Petroleum industry on the North West Shelf of Western 
Australia has been comparatively rapid and raised concerns about its cumulative and 
regional impact on the marine environment. The present study was conducted to 
review environmental protection procedures in place for the Petroleum Industry on 
the North West Shelf and to suggest directions for policy formulation. A regional 
framework which would enable informed decision making in relation to petroleum 
exploration and development along the North West Shelf, while also maintaining 
and protecting the ecological integrity of the region, was a prime concern of this study. 
Base line studies for petroleum exploration and development proposals, together with 
annual and triennial environmental monitoring reports represent a substantial but 
currently largely unused resource. Little use has been made of this database because of 
limited staffing resources in the EPA and Mines Department. A major 
recommendation of the present study is that a thorough review of this database be 
undertaken. Moreover, it is recommended that the review be undertaken as a 
cooperative venture of the public and private agencies involved in the North West 
Shelf. Such a review will identify information gaps, ecosystem research priorities 
leading probably to significant changes in the type of information required in the 
future for Environmental Impact Assessment and subsequent monitoring 
programmes; 
It is also recommended that the cumulative impacts of the commercial and 
recreational fishing industries and the tourism industry on the North West Shelf 
should be more carefully assessed. 
Increasingly, the multi-purpose use of the North West Shelf for transport, petroleum 
exploration and development, fishing, recreation and conservation will require more 
sophisticated regional management. In the short term, an increased role for the 
Petroleum Environment Liaison Committee is envisaged. With the increasing 
complexity of these issues for regional management, it is recommended that in the 





The major objective of this study was to review current environmental protection of 
the North West Shelf region of Western Australia and to recommend on policy 
changes. 
The recommendations have been formulated using as their ~nderlying principles 
those articulated in the State Conservation Strategy (DCE, 1987) ·which recognises the 
importance of maintaining and protecting ecological habitat and species diversity 
through sustainable development. 
The present analysis has also taken the view that long term policy planning and co-
ordination requires a regional approach "which includes an understanding of the 
environmental processes operating within each region, its suitability for various 
forms of use, and its capacity to sustain development at a particular level". We accept 
the view that strategic planning must be undertaken in the widest sense, "rather than 
(as) a prescription for the protection of flora, fauna, soils and waters" (DCE, 1987). A 
regional framework which would enable informed decision making in relation to 
petroleum exploration and development along the North West Shelf, while also 
maintaining and protecting the ecological integrity of the region, was a prime concern 
of this study. 
The risk of oil pollution is the fundamental issue relating to petroleum exploration 
and development on the North West Shelf. Spills may occur during transportation, 
through leakage, jettisoning or collision. They may occur during loading, storage, 
through damage to pipelines, or as rig blowouts. 
While there is a low probability of a pipeline leak or blowout resulting in a major 
spill, small leaks and spills are to be expected. There is uncertainty associated with the 
petroleum industry (a) as to the likelihood of a major spill, and (b) as to effects of 
petroleum on marine organisms when it enters the marine environment (McPhee, 
1982). This complicates risk assessment, as does attempting to quantify and compare 
risks associated with other industries. 
Potential cumulative and region wide impacts resulting from oil pollution are not 
well understood at present and it is important that an understanding of the effects on 
the marine environment be gained if long term planning for the region is to be 
effective. One of the major concerns is that environmental management and 
monitoring procedures practised by the offshore petroleum industry are not expected 
to address these concerns and that consequently the information required for 
informed decision making is not being produced. 
1.2 STUDY OBJECTIVES AND SCOPE 
The objectives of the study were to: 
(i) assess the current information needs from the point of view of the 
different parties; 
(ii) determine the capacity of interested parties to provide the 
information; 
(iii) formulate a framework whereby interested parties can co- operate to: 
(a) generate relevant information through research and 
monitoring of impacts of oil exploration and development 
on the marine environment of NW Australia; 
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(b) generate the resources for research and monitoring impacts; 
(c) regularly communicate with one another. 
The present report is a synopsis of our three month study. The body of the report 
which is quite brief, outlines the main issues which we consider are the basis for policy 
formulation. Our conclusions are presented in the form of nine recommendations. 
In addition, a number of supporting documents are appended. These were prepared as 
part of our fact finding for the study and should be read by those who want a deeper 
insight into the considerations behind the final recommendations presented. 
2 PROBLEM DEFINITION 
2.1 PETROLEUM INDUSTRY 
2.1.1 Effects of oil pollution on the marine environment 
Information on the effects of hydrocarbons on the marine environment comes mainly 
from research programmes conducted overseas and these are mainly concentrated in 
temperate locations (see Appendix 1 for more detail). Both the limited critical analysis 
of local information and the lack of relevant overseas data on tropical marine 
environments make it virtually impossible for W A Petroleum companies to 
determine the effects of offshore development on the surrounding ecosystem or 
differentiate them from natural causes. 
The paucity of conclusive local information is commonly a major issue of concern 
raised in public submissions with regard to petroleum development proposals. 
Whilst petroleum companies claim that routine marine drilling operations are 
innocuous and do not markedly affect the marine environment, and whilst some 
petroleum companies conduct their own research on the impacts of petroleum 
development, until Australian authorities undertake an increased research effort on 
the NW Shelf, reliance on information from overseas research for the interpretation 
of the effects of oil pollution on the marine environment will continue to generate 
uncertainty about the effects of oil pollution in local waters. 
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2.1.2 Environmental Monitoring and Monitoring Procedures 
At present, environmental monitoring of petroleum exploration and development 
involves each company determining the requirements for a monitoring programme, 
submitting a monitoring proposal to the EPA, and then fulfilling agreed requirements 
to the satisfaction of the EPA. 
Monitoring programmes are intended to diagnose unacceptable biological or physical 
changes so that suitable operational changes may be initiated if necessary. For the 
Petroleum companies, a major problem with devising environmental monitoring 
programmes is the absence of clear guidelines on the requirements and standards to be 
met. For the EPA, the main problem with environmental programmes is 
scientifically validating companies' monitoring programmes. On the North West 
Shelf, it is difficult to determine with confidence the effects of petroleum exploration 
and development because of the marked episodic damage to marine ecosystems 
resulting from cyclones which occur 2-3 times per year. It is very difficult to assess the 
effects of offshore petroleum developments independently of such events. 
Appendix 1 provides a discussion of the physical and biological characteristics, as well 
as conservation value of the region. Appendix 7 presents a critique of the current 
monitoring programmes. 
2.1.3 Predicting Cumulative and Region Wide Environmental Impacts 
Under the current permit system, petroleum companies surrender half their 
undeveloped lease every five years. The baseline geophysical data is also surrendered 
to the Department of Mines but the environmental information is not. Thus if the 
surrendered lease area is released to another company there may be duplication of 
environmental data collection. There is a need for an equitable and cost effective 
procedure whereby environmental information is more easily transferred between 
leaseholders so that research could be directed toward infon;nation gaps, rather than 
repetition of the collection of baseline data. 
At present, a large amount of environmental information is being gathered in the 
region. Proponents of formally assessed development proposals undertake research 
and collect a significant amount of data relating to the surrounding marine 
environment. Baseline data is also obtained through compliance monitoring once a 
development is underway. Triennial reports on environmental management 
programmes, supplemented by !nnual reports, provide further information. 
Environmental data may also be generated from initial exploration within a permit 
area. 
Recently with the introduction of permit-wide approvals, petroleum companies will 
have to consider the cumulative risks of oil exploration and development activities in 
the region when undertaking environmental impact assessment (EPA 1991a). The 
Petroleum Industry considers that its environmental monitoring programmes are 
rigorous enough to detect cumulative impacts within their own lease but in their the 
-----------------------~-----~ 
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opinion determining cumulative impacts on a regional scale is beyond their 
environmental responsibility. Similarly, they consider that assessing the assimilative 
capacity of the marine ecosystem is outside their area of responsibility. 
However, since each proposal normally addresses an arbitrary physical boundary 
adjacent to the development, current monitoring information is unlikely to 
effectively address cumulative impacts, assimilative capacity or regional ecosystem 
linkages. It could, however, with proper analysis and more effective targetting of 
research, be used to assist in the task of predicting cumulative and region wide 
environmental impacts of petroleum exploration and. development along the North 
West Shelf. The opportunities to do so are discussed later in this report and form one 
of the major set of recommendations of our study. 
2.1.4 Prediction of a major oil spill and subsequent environmental degradation 
Of all the possible threats to marine ecosystems, it is recognized that oil spills are the 
most significant. As a result, companies are required to produce OSCPs which cover 
drilling and production operations within their permit areas (e.g. Goff 1990). 
The movement of a potential oil spill is predicted by oil spill trajectory modelling 
based on the likely effects of local meteorological and oceanographic influences on 
surface water movements. However, models vary in data input capacity and 
complexity, causing doubt as to the accuracy of their predictions in the field. 
Additional uncertainty stems from the limited knowledge of the fate of hydrocarbons 
and dispersants once they enter tropical marine environments and the effect of oil on 
tropical marine organisms. Compounding this uncertainty is variation in the type, 
amount and source of oil involved in a particular spill, as well as weather, tides, 
currents and the vicinity of a spill to sensitive areas. 
2.1.5 Transportation 
From the outset, transportation was considered to be beyond the scope of this report. 
However, transportation is the largest source of oil in the marine environment 
world wide. There is considerable tanker traffic in the North West Shelf waters and 
under current Commonwealth and State legislation there are no restrictions on where 
ships may sail. By contrast, under the "Reefplan" restrictions on shipping traffic exist 
to protect the Great Barrier Reef. 
Currently the EPA has no powers to assess environmental impacts of transportation 
of oil. Moreover, most OSCP do not provide comprehensively for this variable. 
In retrospect, the omission of this issue from our study was probably a mistake given 
its importance in any future policy formulation for the NW Shelf: it is a matter that 
ought to be considered in any future review of environmental protection on the 
North West Shelf. 
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2.1.6 Other Resource Users on the North West Shelf 
Fisheries find tourism are the two other major users of resources qn the North West 
Shelf besides the Petroleum Industry. 
The major issues for the fishing industry with regard to offshore petroleum 
exploration and development are potential long term depletion of fish stocks and 
fishing grounds, and compensation in the case of an oilspill. The tourism industry's 
main concerns are loss of recreation areas through an oil accident and subsequent 
revenue loss due to the degradation of the environment. 
Both consider that petroleum exploration and development can be compatible with 
their own future development if companies act in accordance with their 
environmental management and safety commitments and work in co-operation with 
the fishing and tourism industries. 
In our review of impacts on the North West Shelf, there is a clear disparity between 
impact assessment and monitoring required for the petroleum industry and other 
industries such as fishing and recreation. Is it equitable for the offshore petroleum 
companies to comply with stringent regulations when potentially greater cumulative 
environmental impacts from benthos dredging by the prawn trawling industry, and 
long term effects on coastal mangrove communities by the solar salt industry may be 
occurring without comparable restrictions. Reaching an equitable balance between the 
environmental protection requirements of these various resource users must be a 
prime consideration in any future review of environmental policy for the NW Shelf. 
2.2 LEGISLATIVE AND INSTITUTIONAL 
2.2.1 Relationship between the EPA and the Department of Mines 
' The EPA and the Mines Department are the two key institutions in the approval 
process and the regulation of activities of the petroleum industry that impact on the 
North West Shelf. Under a 1991 Memorandum of Understanding between the EPA 
and the Department of Mines, the EPA has delegated authority under Section 19 of the 
Environmental Protection Act 1986 to allow the Department of Mines to review 
petroleum exploration and development proposals located outside those 
environmentally sensitive areas designated in Bulletin 104 (Jones et al., 1984). The 
Department of Mines is still obliged to refer exploration proposals in declared 
environmentally sensitive locations to the EPA for assessment. 
This change which was designed to expedite the approvals process has introduced a 
degree of uncertainty in parts of the petroleum industry as to who is responsible for 
approvals. It suggests that generally there is scope for increased industry awareness 
and understanding of changes in legislation and guidelines pertaining to petroleum 
exploration and development, particularly when there is a change in procedures. The 
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Petroleum Environment Liaison Committee are an ideal foruml to facilitate this 
exchange of information and to up-date industry on procedural changes· 
2.2.2 Departmental Resource Constraints 
Despite the rapid increases in the number of offshore exploration and development 
proposals on the North West Shelf in recent years, the number of officers in the EPA 
and Mi:n-e"s Department to assess these proposals and audit the monitoring 
programmes has not kept pace. Currently, the Petroleum Division of the Department 
of Mines employs only one officer to assess the environmental impacts of petroleum 
exploration, to monitor their compliance, to set conditions and to remain abreast of 
relevant up-to-date research. 
Similarly limited staff resources present for the EPA great difficulty in having a 
presence at the remote petroleum development locations on the North West Shelf for 
the purpose of environmental auditing: as a result, the assessment system depends on 
a trusting relationship. 
2.3 R:ESEARCH 
2.3.1 Lack of information on petroleum/ecosystem relationships. 
That little scientific research is being done locally on the biological effects of 
hydrocarbons in the marine environment is a serious concern. Even though there is 
overseas information available, it may not be applicable to conditions on the North 
West Shelf where oil types, temperatures and climate are different to elsewhere in the 
world. 
The petroleum industry and their consultants have collected a vast amount of data, 
and agencies such as the CALM, the EPA and universities have collected information 
on related subjects including turtle breeding, seagrasses, mangroves and corals. 
However little of this study has been targetted to cumulative or regional impacts. 
2.3.2 Research Funding 
At present, funding for research is gathered from a wide range of government and 
private sources, but the method for generating the funds is ad hoc and the amounts 
relatively small. 
In 1991, the Petroleum Consultative Committee was formed as an informal liaison group, and its 
agenda related to general discussion and information flow amongst representatives of interested 
government authorities, industry and conservation groups. Its predecessor, the Petroleum 
Environment Liaison Committee operated on a more formal basis with nominated representatives 
of government, industry and community groups. 
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There is a need for a reliable and effective ongoing research fund to enable research to 
be conducted in all areas of the effects of hydrocarbon in the marine environment. 
2.4 SOCIAL ISSUES 
2.4.1 Conservationists' Concerns 
A number of concerns have been raised by conservationists, including the following: 
Safeguards against oil spills to the marine environment are considered 
unsatisfactory and the National Plan to Combat Pollution of the Sea by Oil 
inadequate. Conservationists are sceptical of the ability of the present plan to 
deal with a large spill, and they question the efficacy of having emergency 
equipment stored as far away as Melbourne. 
ii There is concern that the national energy policy is actively promoting 
development based on the exploitation of fossil fuels, but neglecting to 
promote renewable energy options or address greenhouse gas emissions 
(Greenpeace, 1990). 
iii They are concerned about current transportation practices which allow 
unreliable vessels to carry oil cargo. As a result of the recent "Sanko Harvest" 
and "Kirki" incidents, conservationists have called for a review of shipping 
routes, and for the implementation of an exclusion zone of 30 kilometres 
within which designated vessels would not be permitted (Greener Times, 1991). 
i v There is concern about the small percentage of marine environments in 
protected areas, quoted at less than 1% (Greenpeace, 1990), Not all 
environmentally significant habitats have been recognised by marine parks, 
marine nature reserves or environmentally significant location status as 
designated in Bulletin 104 (Jones et al. 11 1984). Nor are the boundaries of 
designated environmentally protected areas based on conservation value - they 
are boundaries based on territorial limits, delineated for administrative ease. 
Conservationists have called for (i) an increase in the number of marine parks 
and marine nature reserves generally, and for the immediate implementation 
of all outstanding Red Book recommendations relating to the coastal and 
marine ecosystems and (ii) exclusion of all petroleum exploration and 
development from shallow marine environments within 1 kilometre of the 
high water mark. 
Most of the islands on the North West Shelf have been modified and are no longer in 
pristine condition, but nevertheless the islands and the nearshore marine 
environment have a range of significant ecological representative habitats. 
Finally, conservation value plays no part in the decision making process when large 
offshore permit areas are opened up by the Department of Mines for exploration. 
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2.4.2 Education of the Public 
Within the petroleum industry there is a sense of frustration that, despite having 
what it considers a largely clean environmental record, it suffers from a poor public 
image. It is felt that increased public awareness and education would create more 
effective communication and continued dialogue between all players, industry and 
environmentalists alike. 
Public education is also needed with regard to the best response to oil spills. Public 
pressure has in the past resulted in some unnecessary and ineffective expenditure on 
clean up procedures simply because the authorities responded to the need to be seen to 
be "doing something" (R Lipscombe, pers. comm.). 
Increased public awareness on environmental and safety issues pertinent to the oil 
industry may help alleviate this problem. 
2.4.3 Political Issues 
During the current recession, Commonwealth and State governments are under 
considerable pressure from industry and unions to stimulate resource development 
to boost an economic recovery. 
Industry and governments have expressed support for new resource development 
projects in Western Australia and the Federal Resources Minister has recommended 
the streamlining of the granting of permission for projects. 
It is suggested by those interviewed from within industry that international investors 
had the impression that it was too hard to begin large developments in Australia, 
partly because of the delays caused by environmental concerns as well as a 
combination of other factors. 
By contrast, environmentalists are equally concerned that the environment is being 
sacrificed as part of a "quick fix" solution to economic problems. They have been 
working with industry to formulate guidelines for ecologically sustainable 
development, which is an attempt to reconcile responsible development and 
international competitiveness with proper environmental standards. 
It is difficult for governments to tread a middle road and even more difficult to predict 
which emphasis governments will eventually take, but whatever the outcome there is 
an emphatic need for Federal and State governments to formulate clear rules for 
development and environmental performance standards so that all parties know 
where they stand. 
At the state level the government has, in recent years, recognised the need for an 
increased environmental presence in the petroleum industry with the placement of 
an environmental officer in the Petroleum Division of the Department of Mines. 
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The state government has also worked towards constructing rules for development in 
National Parks in the policy document: "Resolution of Conflict - a Clear Policy for 
National Parks" (Govt of WA, 1990). 
2.5 CONCLUSION 
For environmental protection on the North West Shelf, the importance of petroleum 
transportation is beyond dispute, but was beyond our terms of reference. It will be a 
difficult issue to manage from an environmental protection perspective. The 
petroleum industries generally regard transportation of petroleum after the point of 
sale as outside their responsibility. Moreover, State authorities have no control over 
shipping outside territorial waters. The resolution of this matter nevertheless 
requires action by the relevant decision making bodies and industry to protect 
ecologically sensitive areas in the region. This may be a function for a future marine 
management authority, which is mooted in Recommendation 9 (see below). 
The question of the Commonwealth's energy policy was also raised, but is considered 
to be beyond the scope of this report. It is noted that current policy is directed towards 
maximum exploitation of Australia's oil and gas reserves. The issue is raised because 
it is important that decisions about offshore oil and gas development be made within 
a broader national energy policy which encompasses the State Conservation Strategy's 
notion of sustainable development. 
Potential cumulative region wide impacts resulting from oil pollution are not well 
understood at present and it is important that an understanding of the effects on the 
marine environment be vigorously pursued for effective long term planning for the 
region. One of the major concerns is that environmental management and 
monitoring procedures practised by the offshore petroleum industry are not 
adequately addressing these concerns and that consequently the information required 
for informed regional decision making is not being produce~. But who should be 
responsible for collecting this information? Under current environmental 
management requirements, industry is fulfilling its obligations. It feels that the 
responsibility of industry for providing a regional environmental framework rests 
with the EPA. 
The problem for the EPA is that environmental impact assessments undertaken in 
isolation by individual lease-holders cannot offer solutions which provide a regional 
ecological framework. They can only reduce risk within a leaseholding by identifying 
areas of environmental significance and by implementing management plans and 
procedures to prevent or ameliorate impacts. 
The Petroleum industry is also concerned that company-designed monitoring 
programmes which were hitherto self-regulating may become government regulated. 
However, the petroleum industry needs to recognize the dynamic nature of 
environmental policies. As the industry develops, and experience of environmental 
monitoring increases so too will the sophistication of environmental protection. 
..... 
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Comparative impacts of the petroleum industry and other resource users of the 
region, such as the commercial and recreational fishing industries and tourism are 
poorly documented: an understanding of their potential and cumulative impacts is 
required, as is an understanding of the interrelationships between petroleum 
development and the other users. 
Decisions regarding offshore petroleum exploration and development must be based 
on an assessment of their effects as part of an integrated process, and that other 
resource users must also be assessed on this basis. Other resource use such as 
commercial fishing and touri§l1l is increasing, and any policy to be developed will 
'---._,-, __ ,.,,, __ ,_, - ~., ,' 
have to accommodate these, within the environmental framework. 
The framework we favour involves a thorough analysis of existing environmental 
information and potential future resource demands of the region before deciding what 
new information would be most valuable to aid sound decision making. It would also 
provide the basis' for determining: the relevance of current baseline studies; the need 
for new baseline studies; new monitoring and auditing procedures; which procedures 
are no longer relevant, or no longer required, and; research priorities and 
management needs. 
The framework must recognise the special interests of all the involved parties. This 
includes decision making authorities, commercial enterprises and the local and wider 
community, and relevant information must be made available to them. 
This initially requires the collation and analysis of existing material relating to the 
marine environment, the relationship between oil pollution/ dispersants and the 
marine environment, and between petroleum development and other users in the 
region. The analysis should identify overlaps and gaps in the information, and 
perhaps discovering links that were previously not apparent. 
This analysis would serve to confirm the validity of current data collection and 
monitoring techniques. It would also enable identification of research priorities 
within the context of present and potential future resource demands of the region and 
would open the way towards a regional perspective on the part of various interest 
groups. 
The next stage would be determined by the outcome of the analysis. Either way, 
mechanisms have to be implemented to ensure that decision makers have the 
information that will guarantee environmental protection of the North West Shelf. 
3.1 RECOMMENDATIONS 
There is insufficient understanding of the natural resource, and about the potential 
regional impacts of oil pollution on the tropical marine environment, which impedes 
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informed decision making with regard to petroleum exploration and development on 
the North West Shelf. 
To promote the regional environmental management of the North West Shelf of 
Western Australia, the following recommendations are made. 
Recommendations for Immediate Consideration 
1. It is recommended that the information data base held by the Environmental 
Protection Authority, which includes: 
(a) petroleum exploration and development proposal documents for North 
West Shelf projects, and 
(b) all relevant annual and triennial monitoring documents provided by 
industry under Environmental Protection Authority requirements, 
be reviewed by a competent analyst in order that some aspects of regional 
ecosystem linkages might be determined and a clearer understanding and 
a regional overview of the interrelationships between the petroleum 
industry and the marine environment be gained. 
The emphasis of the analysis should be placed in understanding interrelationships, in 
particular between oil pollution and marine resources, and between petroleum 
development and other resource users in the region, with recognition of the special 
interests of all involved parties so that a workable structure for communication and 
information sharing may be established. 
It should also seek to identify regional environmental information gaps which would 
then be targeted as priority needs. 
Documentation held by the EPA provides the most useful and accessible stores of 
information which could be used for this purpose. This information remains largely 
unreviewed, simply because there are insufficient resources within the EPA to carry 
out the work. 
Environmental documentation and monitoring results, particularly from the last six 
years of rapid expansion of the petroleum industry, should contain information, 
which if aggregated and assessed may provide the best indicators currently available to 
help determine regional ecosystem linkages, which in turn will provide useful 
information to current and future users of the region. 
Even within the research community, there no programmes that deal specifically 
with ecosystem linkages and the effects of the petroleum industry on the tropical 
waters of the North West Shelf. 
J 
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Interest has been expressed within both Industry and Government for joint funding to 
carry out this initial analysis. 
2. It is recommended that the EPA, the Department of Mines and 
relevant petroleum industry members support the joint funding of 
a research fellow/officer for a limited period in the first instance 
(about 12 months) to undertake the above analysis from a regional 
perspective. 
Funds may also be available through the Commonwealth Department of Arts, Sport, 
Environment, Tourism and Territories (DASETT) under the "Ocean Rescue 2000" 
programme. Other funding sources should be sort to place this research on a secure 
basis. 
3. It is recommended that the Petroleum Environment Liaison Committee, 
co-ordinate the above study. 
There are other important considerations that need to be addressed by the parties 
involved in developing and regulating offshore petroleum related activities in North 
West Australia. The criteria contained in EPA Bulletin 104 upon which high 
conservation status in the region is determined, requires revision. It is understood 
that this activity is currently being carried out by State Government Authorities. We 
strongly endorse this revision and urge its early completion. 
In relation to the Fishing and Tourism industries, there is potential for conflict 
between the industries in the event of oil pollution, causing loss of grounds and/ or 
loss of amenity, and resulting claims for compensation. It is important that this 
conflict potential be kept to a mimimum by accurate information sharing and regular 
communication. 
4. It is recommended that guidelines for the minimisation of conflict 
and mitigation of potential impacts be established in collaboration 
with the petroleum, fishing and tourism industries. 
Each of the recommendations presented for immediate consideration require co-
ordination that a group such as the Petroleum Environment Liaison Committee 
would be ideally placed to provide. The Committee represents a cross section of the 
parties who are involved in offshore petroleum exploration and development in 
Western Australia. 
5. It is recommended that the recently inaugurated Petroleum 
Environment Liaison Committee be further developed as a forum 
for all relevant parties to meet at an appropriate level, to discuss and 
find agreement on matters relating to environmental management 
within the petroleum industry. 
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Recommendations for medium term consideration 
Information gained from the primary recommendation of this report 
(Recommendation 1) should provide a basis upon which to define strategies for 
medium term regional consideration and action. 
In the light of information gained from Recommendation 1, 
6. it is recommended that, having identified information gaps, 
ecosystem research priorities for proponents be established, or if 
necessary altered, so that this information can be provided in future 
documentation required for Environmental Impact Assessment and 
subsequent monitoring programmes; 
7. That a programme" be implemented to better understand the 
cumulative impacts of: 
the commercial and recreational fishing industries; and 
the tourism industry, and the recreational values and 
requirements of the region. 
8. In line with the findings of the above programmes, the decision 
making authorities such as the Department of Mines, acquire 
sufficient environmentally trained staff to reflect the magnitude of 
the potential environmental impacts associated with the industry. 
The future establishment of a co-ordinating or management authority for the coastal 
waters of Western Australia was raised during discussion and interviews with the 
various parties to this study. Opinion differed as to the merits of such a body. 
Industry representatives were opposed to any increase in restrictive regulation of their 
access to off-shore petroleum resources which the creation of such an Authority might 
imply. They perceive the coastal waters as being for "multiRle and sequential use". 
However, the concept of a managing authority does not necessarily clash with the 
industry view of multiple and sequential use of coastal waters. 
The Federal and State Governments have clearly indicated that they perceive 
petroleum exploration and development of the North West Shelf of Western 
Australia as integral to the future of the economic development of State and Nation. 
Increasingly, the multiple purposes of transport, industry, fishing, recreation and 
conservation will require more sophisticated regional management. With these 
increasingly complex matters in mind, 
9. it is recommended that the matter of a co-ordinating Regional Marine 
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APPENDIX 1 
BIOPHYSICAL CHARACTERISTICS OF THE NORTH WEST SHELF 
1.1 AN OVERVIEW OF PHYSICAL AND BIOLOGICAL CHARACTERISTICS 
The North West Shelf extends more than 2,400 kilometres from Exmouth Gulf in the 
south to Melville Island near Darwin in the north west of Australia (Figure 1.1). Its 
width is approximately 300 kilometres and it covers an area of approximately 720,000 
square kilometres. 
The shelf is described in detail by Purcell and Purcell (1988) but briefly it consists of 
three components: 
1) A continental shelf proper which extends from the shoreline to the break in 
slope at 120-180 metre depth. Its width varies from the narrowest 
(approximately 15 kilometres) near the Cape Range to the widest at the 
Bonaparte Gulf and the Timor Sea (around 400 kilometres). 
2) A marginal platform or terrace which extends from the continental shelf proper 
to a break in slope near the 600 metre isobath. This area is referred to as the 
Rowley Shoals/Scott Reef platform. The rim of the terrace consists of a chain of 
atolls including, from north to south, Sahul Bank, Ashmore Reef, Cartier 
Island, Seringapatam Reef, Scott Reef and the Mermaid, Clerke and Imperieuse 
Reefs. In addition, other submerged reefs appear along this trend. 
3) An outer continental margin which consists of two important plateaux, the 
Exmouth Plateau and the Scott Plateau. The Exmouth Plateau extends 450 
kilometres from Barrow Island to the west and its depth ranges from 800 to 1100 
metres. The Scott Plateau is located in the north west of the Exmouth Plateau 
and exceeds 2000 metres in depth. 
Climatically, the region is tropical. Towards the north of the shelf, the climate is 
influenced in winter by the south east trade winds and in summer by the north west 
monsoon (Purcell and Purcell 1988). This results in the area being separated into two 
distinct seasons- a wet monsoon season and a dry season. Towards the south, easterly 
winds prevail in winter with southerlies prevailing in summer. Consequently 
seasonality in winds is less marked in the south of the NW Shelf. 
Sea temperatures range from 20-30Q(: (Sterns 1985, Purcell and Purcell 1988, Prince 
1986). The temperature may differ from area to area but the difference is not great. 
The sea temperature is lowest in July and highest in December. 
Tides are mixed semi-diurnal (twice daily high), with high amplitude between low 
and high tide. The maximum range of high spring tide can exceed 11 metres whereas 
the range at low neap tides may decrease to 1 metre (Prince, 1986). In the intensive gas 
and oil development areas such as Barrow Island, the average spring tides are 
approximately 8-10 metres while the neap tides are 2 metres. This causes tidal currents 
of 2-3 knots in this area (Sterns, 1985). 
Summer cyclonic activity is a characteristic in the North West Shelf. At Barrow Island 
an average of 2.4 cyclones pass through each year (Sterns, 1985). The cyclones usually 
originate from the Timor and Arafura Seas and move south with uncertain direction 
depending on the site of origin of the cyclone. Wind speeds can reach 200 kilometres 
per hour and summer squalls can cause wind gusts to 150 kilometres per hour. 
Biologically, the North West Shelf supports a variety of tropical biological 
communities which may be classified according to their habitats. These habitats 




intertidal, seabed sediments, open waters and sandy beaches. Each habitat supportl"fts 
own community. For example, the coral reefs provide a refuge for marine fish, 
turtles, rock lobsters and other species; mangroves provide nursery grounds for 
juvenile fish, crustaceans and benthic organisms; and sandy beaches provide breeding 
sites for turtles, feeding and breeding sites for wading birds and intertidal fauna. The 
region is also an important fishing ground which supports marine species of high 
commercial value such as pearls, prawns and rock lobsters. 
1.2 CONSERVATION VALUE OF THE REGION 
The region is recognised as .having significant ecological, conservation and historic 
values. 
Tropical marine waters are generally considered to be ecologically sensitive because 
they contain a high diversity and abundance of marine organisms. Much of the biota 
live close to their thermal tolerance levels so are more susceptible to additional stress 
than marine biota in temperate waters (LeProvost, Semeniuk and Chalmer, 1987b). 
Several islands within the study area contain remnants of floral and faunal species 
that are no longer extant on the mainland. For example, the Department of 
Conservation artd Land Management and Barrow Island Environmental Management 
recently released a small colony of marsupials from Barrow Island to the western edge 
of the Gibson Desert in an attempt to re-introduce them to an area on the mainland 
they once inhabited (ABC News, August 1991). 
S~~~~tive marine habitats of ecological significance include the extensive shallow 
limestone platforms and low cliffed limestone shores, coral reefs, intertidal mud flats, 
and subtidal sand flats and shoals as shown in Figures 1.2a & b. Many of these habitats. 
are in low energy areas and the effects of an oil spill could be catastrophic. 
An excellent description of these habitats and the reasons why they are ecologically 
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Figure 1.2a: Distribution of marine resources of the Rowley Shelf, between 
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North West Cape and Onslow, Western Australia (Source: LeProvost & Gordon, 1991) 
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Figure 1.2b: Distribution of marine resources of the Rowley Shelf, between 
Onslow and Cape Preston, Western Australia, including the Montebello Islands 






































































THE PETROLEUM INDUSTRY 
2.1 HISTORICAL ANALYSIS OF THE PETROLEUM INDUSTRY 
From the 1920s to the early 1950s there was sporadic and isolated exploration of 
offshore oil and gas with no commercial discoveries. In 1952 West Australian 
Petroleum Pty Ltd (WAPET) was formed and over the next twenty years this company 
dominated exploration in the North West. 
Originally WAPET had access to approximately 840,000 square kilometres, covering 
most of the Western Australian coast, and since 1952 it has drilled more than 300 
exploration wells and over 700 development wells (Oil and Gas, June 1991). 
In 1961 offshore seismic surveys began creating greater impetus for offshore 
exploration. In 1963 Woodside Petroleum commenced exploration but did not find 
commercial oil or gas fields until the North Rankin (1971) and Goodwyn (1972) gas 
fields. In 1964 WAPET discovered Australia's first major commercial oilfield, at 
Barrow Island. This come on stream in 1967 (Oil and Gas, June 1991). 
Relinquishment of undeveloped permits in 1974 and 1979, which is mandatory every 
five years, brought in many newcomers bidding substantial work programmes, and 
many wells were drilled under the new permits. Some of WAPET's original 
tenements taken up by other operators have been successful, for example, Harriet 1986, 
North Herald 1987 and Talisman 1989 (Oil and Gas< June 1991). 
Exploration activity peaked in 1982 and il number of commercial oil and gas fields 
were discovered especially in the northern Carnarvon Basin. At June 30 1991 there 
were 139 current petroleum titles in Western Australia made up of 96 exploration 
permits, 22 production licences and 21 pipeline licences. Nine out of 22 production 
licences are in the offshore Carnarvon Basin but in the 12 months ending June 30 1991 
they produced 98.8% of crude oil, 100% of condensate and 97.6% of the gas. Not 
surprisingly, the most active area for exploration over the past few years has been the 
offshore Carnarvon Basin (Oil and Gas, August 1991). 
2.2 CURRENT PRODUCTION AND DEVELOPMENT 
Companies operating on the North West Shelf have been allocated permits on the 
initiative of the government under the. State and Commonwealth Petroleum and 
Petroleum (Submerged Lands) Acts. The state is divided into a grid system of 5 
minutes latitude by 5 minutes longitude with each block approximately 100 square 
kilometres. These areas are released for expressions of interest and exploration by the 
Minister for Mines. Interested parties must detail their intentions, their proposed 
expenditure and personnel. Each exploration package needs to be approved by the 
government. 
Production licences are issued to companies to operate within their allotted tenement 
after environmental scrutiny. The company is then authorised to recover petroleum 
from the licence area, and to explore further for petroleum within the tenement. 
Currently there are many major hydrocarbon discoveries in the North West Shelf. 
Their locations are shown in Figure 2.1. 
Major companies currently involved in exploration and production include West 
Australian Petroleum Pty Ltd (WAPET), Woodside Offshore Petroleum, Hadson 
Australia Development, Western Mining Corporation and Lasmo Oil (Australia) Ltd. 
Some of these companies are operating as joint venturers with one shareholder 
l 
usually acting as operator under direction and on behalf of the other memg~r 
companies. 
The major offshore gas field, North Rankin field, supplies the domestic gas market. 
Fields and gross petroleum production for companies operating on the North West 
Shelf for the period 1990/91 are shown in Table 2.1. 
Most of the current exploration level is in the northern Carnarvon Basin, with every 
second exploratory well returning oil in the past three years (Ian LeProvost, pers. 
comm.). Actual petroleum production in the region has also escalated significantly, 
with combined oil and gas output increasing by over 200% since 1986 (Figure 2.2). 
2.3 FUTURE PROSPECTS 
International commodity pricing and markets play an important role in exploration 
and petroleum development and there are many oil and gas fields which are currently 
undeveloped but which have the potential to be developed given a favourable 
economic regime. 
Exploration expenditure tends to mirror pricing trends as seen by the graph (Figure 
2.3) except when government policies discourage involvement and external forces 
operating on the petroleum industry complicate planning and development. For 
example, at the international level there are major banking and insurance groups, 
headquarters of multinational oil companies and agencies such as the Organisation of 
Petroleum Exporting Countries (OPEC), the Organisation for Economic Co-operation 
and Development (OECD). At the national level there are key participating groups 
such as the Department of Primary Industry and Energy, Federal Treasury, the Bureau 
of Mineral Resources, th~ Foreign Investment Review Board, the Australian Council 
of Trade Unions and thel Confederation of Australian Industry, and at the state level 
are the Departments of State Development and Mines, as well as the Trades and 
Labour Council and Confederation of West Australian Industry. 
Predicting future prospects in the petroleum industry is therefore complex and 
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Figure 2.3: Exploration expenditure tends to mirror pricing trends as seen by the grcf~ 
except when government policies discourage involvement and external forces 
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OTHER RESOURCE USERS 
3.1 OTHER INDUSTRIES 
The North West Shelf region supports a variety of commercial activities which are 
potential competitors with the petroleum industry for use of the area. These include 
the commercial fishing industry, tourism and recreational fishing. 
A number of commercial fishing enterprises, regulated under the Fisheries Act 1905 
(WA) and the Pearling Act 1990 (WA), operate in the coastal waters along the North 
West Shelf. These include prawn trawling, the Pilbara trap and trawl fisheries and a 
lucrative pearling industry. 
Management of each industry varies. The prawn fishery is managed by limited entry 
zones and its open season is between March and November each year. The major 
species are Penaeus merguiensis (Banana prawns), P. latisulcatus (King prawns) and P. 
esculentus (Tiger prawns) Trap fishing is only permitted in waters greater than 30 
metres, and target species are North West Schnapper, Red Emperor, Cod and 
Mackerel, while tt;awl fishing is allowed in waters deeper than 50 metres and the catch 
is mainly North West Schnapper and Red Emperor (J Andrews & M Moran, 
Department of Fisheries, pers. comm.). 
The pearling industry, valued at just under $100 million per annum, is an important 
element of the Australian fishing industry, and more valuable than the remainder of 
the North West fishing industry combined. The take of wild stock is limited by the 
Fisheries Department and is currently set at 500,000 pearl oysters per annum. The 
main pearling grounds are from south of Wallal Downs to Grange Bay. There are two 
pearl culture leases in Exmouth Gulf, at Gales and Giralia Bays, and a pearl farm on 
the Montebello islands. 
Recreational fishing has increased significantly over the last decade. This has been 
due to an increase in the local working population around the Dampier Archipelago 
as a result of oil and gas exploration and production activities on the Burrup 
Peninsula and offshore, and to increased tourism activities. 
Charter recreational fishing boats operate out of Onslow, Exmouth and Dampier, and 
the main areas visited are Exmouth Gulf, the Muiron Islands, Thevenard Island, 
Dampier Archipelago, Legendre Island, Cape Lambert and Port Headland. There are 
currently few controls over charter boat fishing at present. Charter fishing occurs 
mainly during the winter and spring months, but the game fishing season extends 
from late October to early February. 
Ningaloo Marine Park is the major tourist attraction in the Exmouth Gulf region (S 
Crawford, Tourism Commission, pers. comm.) The Management Plan for Ningaloo 
recognises that recreation is a primary activity in the Park and that the excellent water 
related activities will attract increasing numbers of tourists. It lists a number of 
recreational activities that are popular such as camping, shore and boat fishing, shell 
collecting, diving, yachting, windsaili1,1g, waterskiing, surfing and four wheel drive 
vehicle use (CALM, 1989). 
The Dampier Archipelago is becoming more heavily utilised by visitors and the local 
community. CALM recognises this and provides for recreational use as well as 
conservation use based on zonings in its Management Plan for the Dampier 
Archipelago Nature Reserves (CALM, 1989). 
There are holiday camps on several islands. Mackerel Islands Pty Ltd operates a resort 
with basic facilities on Thevenard Island where boats are available for hire, and many 
visitors take their own. There are also a number of charter boats which visit rRe 
region in winter and spring. 
Tourism is predicted to be a growth industry for the next 30 years (WATC,1990). 
3.2 NORTH WEST COMMUNITIES 
The main towns adjacent to the oil and gas field of the northern Carnarvon Basin are 
Port Hedland, Karratha, Dampier and Onslow. 
In 1986 census Port Hedland had the eighth largest population in Western Australia 
with 13,069, followed by Karratha (tenth with 9,533), Dampier (2,201) and Onslow 
(750). These towns are administered by the Shires of Roebourne (Karratha and 
Dampier, based in Karratha), Port Hedland, and West Pilbara (Onslow, based in Tom 
Price) (Australian Bureau of Statistics, 1986). 
The main industry influencing employment in all these shires is mining which 
employs 30% or more of the labour force compared to less than 5% for the whole of 
the State. The Shire of Roebourne also has over 15% employed in construction 
compared with less than 7% state wide. This is a reflection of the construction of the 
enormous LNG trains in Karratha/Dampier as part of Woodside Petroleum North 
West Shelf Natural Gas Project. By contrast, manufacturing is not prevalent in the 
North West with labour activity in this sector being 15%-30% of the state average 
(Australian Bureau of Statistics, 1986). 
Successive governments have tried to encourage secondary industry in the Pilbara, but 
the costs involved with setting up business are large due to high freight and labour 
costs and isolation from main population centres and markets. 
Regarding offshore oil and gas exploration and production, most of the operations are 
Perth based with personnel flying in and living in temporary accommodation. Most 
offshore companies do not have direct investment in the towns but there are indirect 
effects through employment of contractors, support staff, and use of local facilities 
such as wharfs, air ports, and commercial infrastructure. 
Environmental impact assessment of offshore projects generally contains little in the 
way of social impact. When projects directly impinge on the local communities that 
significant work on social impacts is undertaken. This was particularly so for the 
Woodside Petroleum North West Shelf development project. After reviewing the 
company's ERMP, the EPA concluded that the only major criticism was that little 
consideration had been given to the impact of the project on Dampier and Karratha. 
In view of the increased pressure on local community facilities a report was 
commissioned by the shire of Roebourne outlining future infrastructure requirements 
in the area. This resulted in the Joint Venturers contributing $25 million for the 
upgrading of facilities in the Karratha area. 
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ENVIRONMENTAL PROTECTION ON THE NORTH WEST SHELF 
4.1 RELEVANT AUTHORITIES 
4.1.1 Environmental Protection Authority 
4.1.1.1 Role of the EPA 
The Environmental Protection Act, 1986 provides for "an Environmental Protection 
Authority, for the prevention, control and abatement of environmental pollution, for 
the conservation, preservation, protection, enhancement and management of the 
environment and for matters incidental to or connected with the foregoing". 
The functions of the Authority to deal with environmental matters are widespread. 
The powers of the Authority, whilst far reaching for the purposes of research, 
information gathering and consideration of environmental issues relating to 
development proposals (Environmental Impact Assessment), are such that the 
Authority can only make recommendations to the Minister. It is not a decision 
making body for development proposals; the decision making power lies with the 
Minister. 
This legislation gives the Minister for the Environment considerable flexibility in 
delegating powers to other persons. The Minister or the Authority by agreement with 
relevant authorities may arrange for the use of other public service staff or facilities. It 
may also establish such advisory groups, committees, councils and panels they 
consider necessary, with the terms of reference that they think fit. 
4.1.1.2 Administrative Arrangements 
Within the administrative staff appointed to assist the Authority in its duties, there 
are five staff within the Marine Branch of the Investigations Division and four staff 
within the Resources Section of the Evaluation Division who may be directly 
involved in dealing with matters relating to petroleum exploration and development 
within the tropical marine waters of North West Australia. 
The Marine Branch is involved with original research and information gathering 
relating to marine ecosystems and the Evaluation Division is responsible for 
environmental impact assessment. When proposals come to the EPA for 
consideration, the Evaluation Division develops a draft report with recommendations 
for each development proposal. If considered satisfactory by the Authority, the report 
and recommendations are forwarded to the Minister for the Environment for a 
decision. If the Minister approves the proposal s/he may set environmental 
conditions for the development. Until the Minister has advised a decision in writing 
to the decision making authority having responsibility for the development proposat 
the relevant decision making authority is not permitted to make any decision that 
could have the effect of causing or allowing the proposal to be implemented. 
The EPA has transferred some of its assessment responsibility to the Environmental 
Branch of the Petroleum Division of the Mines Department. This was done through a 
draft Memorandum of Understanding (MOU) between the authorities (LeProvost and 
Gordon, 1991). The MOU is limited to offshore oil exploration. Proposals for 
exploration to be undertaken in environmentally sensitive areas such as marine parks 
and conservation areas are still the responsibility of the EPA. 
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The general position of !he EPA in relation to petroleum exploration is expressed in 
the summary and recommendations of Bulletin 504, (EPA, 1991a) published in March 






Land based petroleum exploration proposals can usually be made to be 
environmentally acceptable; 
Land based petroleum exploration proposals in marine parks will be assessed 
for environmental acceptability on their merits; 
Marine based petroleum exploration proposals in marine parks are 
environmentally unacceptable; 
In environmentally sensitive areas petroleum exploration proposals need to 
clearly demonstrate the capacity to cope with environmental impacts especially 
possible oil spills in terms of credible events, their likely frequency and 
contingency planning; and 
Outside environmentally sensitive areas, exploration proposals normally could 
proceed, subject to standard environmental protection conditions." 
4.1.2 Department of Mines 
4.1.2.1 Role of Mines Department 
The Mines Department comprises nine operating divisions, only one of which, the 
Petroleum Division, is of interest here. 
The Petroleum Division is responsible for ensuring that the activities undertaken by 
the petroleum industry such as seismic surveys and the drilling of wells are well 
planned, safe and ecologically responsible. To that end it co-ordinates and processes all 
applications received from oil exploration companies which require approval prior to 
their initiating operations. 
4.1.2.2 Interaction with other parties 
The Petroleum Division works closely with the EPA and other bodies in producing 
stringent development guidelines and mutually accepted evaluation procedures. 
For example, in August 1988 a "Work Party on Conservation and Rehabilitation in the 
Mining Industry" comprising representatives from APEA, CALM, the Conservation 
Council of W A, Department of Agriculture, EPA, Department of Mines and the 
International Association of Geophysical Contractors, undertook an examination of 
the environmental impacts resulting from seismic surveys onshore. From this Work 
Party "Guidelines for Onshore Petroleum and Geophysical Surveying" were 
established, which today are imposed as a condition on all seismic surveys (J. Seow, 
personal communication). 
The Petroleum Division also seeks the advice of the State Committee for Combatting 
Marine Oil Pollution with respect to oil spill contingency plans, and for any oil spills 
which may eventuate from offshore petroleum activities. This Committee is a non-
statutory three person body advised by a team of seven (Technical Advisory 
Committee) comprising representatives from the Department of Fisheries and 
Wildlife, EPA, Department of Mines, State Emergency Service, Royal Australian 
Navy, and the two WA Regional Industry Controllers of the Petroleum Institute 




Petroleum operators are strongly advised to liaise through the Petroleum Divisf6n 
with regional land management authorities likely to be affected by their exploration 
activities, for example, Department of Agriculture, Local Government Authorities and 
Land Conservation District Committees (Seow, personal communication). --
4.1.2.3 Execution of Duties 
The petroleum legislation stipulates the basic framework of rights, entitlements and 
responsibilities which officers of the Petroleum Division can utilise in order to ensure 
that good oil field practices and minimal environmental impacts are conducted by 
petroleum tenement holders. 
To that end staff from the Division undertake regular on-site inspections to ensure 
compliance with the appropriate laws and regulations, that work practices and 
installations meet approved safety standards, and that proposed activities are carried 
out in a technically appropriate manner. 
Activities which are regularly monitored to ensure that procedures and equipment 
meet required safety and environmental standards are seismic surveying, well 
drilling, pipeline laying, underwater diving, production operations and new field 
developments (Department of Mines 1990). 
The Petroleum Division rna y issue directions under the power of the Petroleum Acts 
to those operators who fail to conduct their operations in "a proper and workmanlike 
manner in accordance with good oil-field practice" Petroleum Act 1967-1981, s.91(1), 
Petroleum (Submerged Lands) Act 1982 s.97. 
These directions carry with them penalties for non-compliance and may be issued 
either to individual operators or to every operator as they were under the "Schedule 
of Specific Requirements as to Offshore Petroleum Exploration and Production" in 
1990. In this way the Petroleum Division can make changes in safety, technical and 
environmental standards pro-actively without the need for lengthy legislation 
procedure (J Seow, personal communication). 
The powers of inspectors are considerable. For example they have access to any 
structure, ship, aircraft of building they think has been, is being, or is to be used "in 
connection with petroleum exploration operations, operations for the recovery of 
petroleum or operations connected with the construction or operation of a pipeline" 
Petroleum (Submerged Lands) Act 1982, s.126 (a). Furthermore, they may "secure, 
regulate, control or restrict all exploration for petroleum or the recovery of petroleum, 
and the carrying on of operations and the execution of works for that purpose" Section 
152 (a,b). 
The Petroleum Division is also able to set "conditions" on an operation in order to 
ensure minimal environmental impact. 
4.2 LEGISLATIVE REQUIREMENTS 
Offshore petroleum exploration and development in Western Australia is undertaken 
subject to a number of Acts of the State and Commonwealth Parliaments (Appendix 
A). Of these Acts, the Environmental Protection Act 1986, the Petroleum Act 1981, the 
Petroleum (Submerged Lands) Act and the Commonwealth Petroleum (Submerged 
Lands) Act 1967 are important in the control of offshore petroleum development on 
the North West Shelf. 
4.2.1 Environmental Legislation 
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The EPA is involved with the petroleum developments through the Environmental 
Protection Act 1986 (WA) .. Where developments may have a significant impact on the 
environment the Act provides for environmental impact assessment through the 
preparation and review of the appropriate documentation by the proponent and the 
EPA, respectively. · 
Oil development proposals which may have significant impacts on the environment 
are assessed formally under Part IV of the Environmental Protection Act. Currently 
there are three levels of formal assessment, being Consultative Environmental 
Review (CER), Public Environmental Report (PER) and Environmental Review and 
Management Programme (ERMP). The environmental impact assessment procedures 
can be found in LeProvost and Gordon (1991) and Bailey (1989). 
The EPA has no power to make decisions with regard to development proposals; it can 
only make recommendations to the Minister for the Environment. However, Parts V 
and VI of the Environmental Protection Act 1986 (Control of Pollution) provide the 
EPA with the power to grant or refuse licences subject to comments received and 
compliance with conditions imposed with a works approval. 
4.2.2 Petroleum Legislation 
Control over petroleum exploration, development and production is exercised by the 
Department of Mines under one of three Petroleum Acts. They are: 
Petroleum Act 1967-1981 WA 
Petroleum (Submerged Lands) Act 1982 W A 
Petroleum (Submerge~ Lands) Act 1967 Cwth 
For the purposes of petroleum exploration activity, the North West Shelf region is 
divided into three zones of responsibility: 
State Land (including inland or internal waters)Onshore 
State Marine Waters ("Territorial Sea" with 3 nautical miles of the 
coastline Offshore 
Commonwealth Waters Offshore 
It should be noted that in Western Australia the dividing line between "onshore" and 
"offshore" waters extends across embayments such as Exmouth gulf and shallow water 
areas such Barrow Island (Purcell and Purcell 1988; Fisher 1987). 
The Petroleum Division administers petroleum operations within State "internal 
waters" using the Petroleum Act 1967 (WA); and for operations conducted within 
"territorial waters" under the Petroleum (Submerged Lands) Act 1967 (WA). 
Under a co-operative arrangement between the Commonwealth and the State 
Governments, this responsibility has been vested in the State Minister for Mines who 
in turn has delegated responsibilities to the Petroleum Division as his/her 
representative (Bates 1987, Fisher 1987, Purcell and Purcell 1988 and Nunn 1989). 
A number of institutions are involved in the research aspect of petroleum 
development. 
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4.3 RESEARCH FACILITIES 
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4.3.1 Department of Conservation and Land Management 
Funding for research for this department is usually from the Federal Government or 
the Australian National Parks and Wildlife Service. The current research programme 
looking at the population numbers and nesting habitats of Green Turtles (Chelonia 
mydas) in the vicinity of the Lowendal Islands and Barrow Island however, is being 
jointly funded by two petroleum companies, Hadson Energy Ltd and W APET, as their 
petroleum operations are located on these islands which are visited by the turtles 
during the nesting season (Rob Prince, personal communication). 
4.3.2 Environmental Consultants 
All research work undertaken by environmental consultants comprises survey and 
monitoring work commissioned for specific developments by oil companies. Much of 
the current information on the nature and extent of the marine habitats of the North 
West Shelf can therefore be credited to the work of consultants. 
Consultant's research has been channelled towards mangroves, corals and seagrasses, 
which is of no surprise when one considers that research overseas into the effects of 
oil spills on tropical marine communities, has recognised these areas as important 
marine resources since 1985 (LeProvost and Gordon, 1991). 
The research carried out by consultants in those marine resource areas takes into 
account the light weight nature of our Australian crude oil (38.2-47 API) (LeProvost 
and Gordon, 1991) In the absence of other scientific research to the contrary, one must 
recognise their results as being the most pertinent to date for the North West Shelf. 
4.3.3 Oil Companies 
A few of the more environmentally conscious oil companies go beyond the required 
compliance monitoring/research and take a pro-active approach to the question of 
hydrocarbons entering the marine environment. This should be commended 
especially when one considers that funding for this research comes totally from within 
their organisations. 
Research currently being undertaken by individual companies includes determination 
of the toxicological effects of oil on marine organisms and the testing of a variety of oil 
dispersants in order to find out those which are the least damaging to the 
environment of the North West Shelf. 
4.3.4 ' Fisheries Department of Western Australia 
Research is currently confined to population dynamics, the exploitation rates of 
fish/crustaceans and to the monitoring of all trap, line and trawl fishing in Western 
Australian waters. 
Funding for this research is provided by both the State and Commonwealth 
Governments, the Western Fisheries Research Committee, and supplemented by 
additional funds levied from the various types of fishing licences. 
4.3.5 Universies 
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The Botany Department of the University of Western Australia is currently 
researching the toxic effects of oil on seagrass meadows of Posidonia sinuosa. While 
the research is based on Cockburn Sound and the B.P. Oil Refinery, the expertise exists 
to extend the research to related issues on the North West Shelf. 
Other relevant research work in which the University is presently involved includes 
"Seagrass Density Manipulations in Warnbro Sound" as well as "Algae/Seagrass 
Investigation in Metropolitan and Rottnest Island Waters". 
Funding is supplied by British Petroleum, the Australian Industry Council, the EPA 
and the Department of Marine and Harbours. The University also co-ordinates 
research with bodies such as CSIRO, the W.A. Museum and other educational 
institutions such as Murdoch University. 
The Marine Biology group at Murdoch University is presently concerned with 
research involving fish/ crustacean population dynamics and funded by the Fisheries 
Department of Western Australia. Given appropriate funding, this research group has 
the capacity and interest in research on the importance of the mangroves occurring 
along our North West coastline as fish and crustacean nursery grounds. (1. Potter, 
personal communication). 
4.3.6 CSIRO Marine Laboratories 
Of particular relevance to the present study is a recent CSIRO study on the effects of 
trawling along and within the 200 metre isobath on the North West Shelf by foreign 
fishing vessels during the 1970's and 1980's (K. Sainsbury, personal communication). 
Other relevant studies being conducted are those on "The Ecology of Seagrass" and 








IMP ACT OF THE PETROLEUM INDUSTRY 
5.1 EFFECT OF OIL POLLUTION ON THE ENVIRONMENT - LITERATURE 
REVIEW 
5.1.1 Impacts from Exploration 
5.1.1.1 Seismic surveys 
43 
From the literature reviewed, it is apparent that the environmental impact caused by 
seismic surveys depends on proximity, devices used, seasonal variation, and location 
and volume of discharges. Seismic explosions which can cause severe impacts on the 
surrounding biota are not used in Western Australia. The non-explosive devices 
which are used here appear to have few effects on marine biota (Bailey 1989). Most of 
the studies referred to indicate that the closer the discharge to the sound source, the 
more severe are the effects, which has implications for discharges in shallow water. 
Non-explosive devices apparently cause little or no physical impact beyond a distance 
of several metres from the energy source. 
Seasonal variations influence the life cycle of marine organisms and during the 
juvenile stage, fauna are more susceptible to injury. Results from studies cited in the 
Bailey Committee Review (Bailey, 1989) support this view but it also depends on 
proximity and devices used. Behavioural changes of cetaceans such as increased 
respiration and change in heading have been observed when these animals are 
exposed to seismic airgun sounds greater than 160db within 2 kilometres. The 
observed reactions ceased when the sound source was 3.5 kilometres distant (Warren, 
1990) (page 4 of article). Warren (1990) concludes that although no studies on the 
behaviour of cetaceans under these conditions have been conducted in Australia, 
"there is nothing to suggest that whales found in Australian waters should react 
significantly differently from elsewhere". 
5.1.1.2 Offshore Drilling 
During drilling, the main impacts appear to be caused by wastes on board, drill muds 
and cuttings. The risk of blowouts is a possible hazard associated with drilling but its 
probability low on the North West Shelf because of the low pressure of oil and gas in 
the prospective geological formations. 
Wastes on board are perceived to have less impact because non biodegradable wastes 
are disposed of on land. Biodegradable wastes such as food and human waste are not 
considered detrimental to the surrounding biota (Shelton, 1975). 
Drill cuttings may cause significant impacts to marine life depending on their 
composition. Diesel based muds are more toxic than kerosene based muds because 
they contain toxic hydrocarbons. Water based muds are toxic if they contain toxic salts 
such as sodium chromates (Shelton, 1975). 
There is also the possibility of anaerobic reactions under the seafloor corroding nearby 
metal, thus presenting a risk to nearby metal structures and pipelines (Bailey, 1989). 
There are few studies on the effects of drill cuttings over time, but long term exposure 
to drill cuttings may cause sublethal effects on marine biota. The results of a 
laboratory study by Richardson (1984) found that small quantities of drill cuttings 
affected both survival and general behaviour of Norway lobsters, which may also 
increase vulnerability to predation in open waters. 
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5.1.2.1 Impact on individual organisms 
Most studies show that oil pollution affects individual marine organisms, however, 
the levels of impact depend on species, type and volume of oil pollution, local 
weather and geographic conditions, and whether or not dispersants are used. 
Plankton, fish eggs and larvae seem to be at most risk because they are at the mercy of 
winds and currents whereas mobile animals such as fish can more readily avoid the 
pollution (Neilson-Smith, 1972). Benthic invertebrates living in enclosed waters are 
more likely to be affected by oil than those living in open waters. Seabirds are affected 
in the short term but long term effects are unlikely. 
5.1.2.2 Impact on marine habitats 
Most studies indicate that corals and seagrasses are less affected by oil spills than 
mangroves (Neilson-Smith, 1972). One study (Bak, 1987) indicated that coral reefs 
exposed to oil leakage from a refinery over 60 years showed large scale lethal effects. 
This may have been due to excessive uptake of hydrocarbons from the water column 
and consequent inability to depurate sufficiently (Knap, 1987). 
The degree of impacts on seagrasses depends on their species. Thorhaug et.al. (1986) 
found the Thalassia was more resistant to dispersed oil and oil alone than were 
Halodule or Syringodium. However, dispersed oil had a greater effect on species 
growth than oil alone in higher concentrations, and experiments with dispersant 
alone, using Corexit 9527, showed a significant impact on Halodule and Syringodium 
but not on Thalassia. 
Mangroves are susceptible to oil pollution because their root structures tend to entrap 
floating oil, which prevents flushing and causes the oil to be retained in the 
surrounding sediment for a long time. Damage may occur through smothering of 
pneumatophores and through toxic effects on plant tissue which commonly results in 
the defoliation and death of the mangroves (Wardrop,1987). 
The effects of oil pollution on various types of marine habitats in the tropical marine 
environment are summarised by LeProvost and Gordon (1991). 
5.1.2.3 Long term effects on tropical marine ecosystems 
Long term effects of oil pollution on tropical marine ecosystems are unclear and 
difficult to detect. Clark (1982) believes that it is possible to detect population changes 
in response to oil pollution, yet concludes that effects may be serious locally in the 
short term, yet not significant over time. Dicks and Hartly (1982, cited by LeProvost 
1991) found that extensive flushing resulted in little long term effects from large scale 
oil industry development, and Mcintyre (1982) concluded that no long term adverse 
effects on fish stocks could be attributed to oil, but that local impacts could be 
extremely damaging; and Dunnet (1982) studied the effect of oil on sea birds and found 
that a large number could be killed during an oil incident, but that populations still 
increased in the longer term. Southward (1982), observing physiological and biological 
effects of petroleum compounds on marine ecosystems, found that intertidal and 
subtidal benthic communities were more likely to be affected and it took them longer 
to recover. 
Questions that have to be asked are: 
(1) is the change caused by oil pollution greater than natural fluctuations 






(2) how best can the changes be detected? 
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The possible long term effects of oil pollution on the tropical marine environment of 
north western Australia are unknown, and the factors that limit our understanding 
are knowledge of the marine ecosystems, their functions and linkages. While this 
situation remains, so will uncertainty and suspicion about the potential adverse effects 
of oil pollution on the marine environment. 
5.1.3 Impact of the Petroleum Industry on other Activities 
5.1.3.1 Impact on Fisheries 
The main issues with regard to fisheries are encroachment into fishing territory 
leading to loss of grounds due to production activities, the possibility of an oil spill in 
the vicinity of fishing or nursery grounds which could cause significant stock 
depletion, and compensation for loss and damages. 
During the exploration phase, seismic survey vessels conduct surveys in prospective 
areas. These surveys are considered to be more of a nuisanc~ than a major threat, as 
grounds may be lost temporarily if surveys are conducted duting the open season and 
gear losses through fouling lines, pots and buoys may occur. 
The major threat to fisheries from offshore oil and gas exploration and development 
is the risk of oil pollution from blow outs, pipeline leaks, spills from platforms, 
storage tanks and tankers. 
5.1.3.2 Impact on Tourism 
The perception of industry and Government is that the tourism industry is unlikely to 
be significantly adversely affected by an oil spill along the North West Shelf because (a) 
the likelihood of a spill large enough to cause significant damage to a coastal area is 
deemed to be rembte and (b) even if a large spill were to occur, the areas in which this 
would be most likely to occur are not close to any large or well frequented tourist 
areas, with the possible exception of Ningaloo Marine Park (J. Seow, personal 
communication). 
Contamination and fouling of shorelines and beaches by an oil spill is the largest 
threat to tourism in the region. A spill could cause temporary or even long term loss 
of fishing, swimming and boating grounds and could cause the loss of corals and other 
marine organisms. 
Fires resulting from a spill could cause severe damage to terrestrial flora and fauna. 
Personal safety of tourists could also be at risk in the event of fire or explosion 
resulting from a spill, although this is deemed unlikely. Areas could be spoiled either 
temporarily or in the long term, loss of privacy and noise could be a factor if clean-up 
activities occurred near highly populated recreation areas, and the aesthetics of the 
affected area(s) would almost certainly be degraded. Resulting loss of revenue, and 
compensation, are important considerations for the tourism industry. 
On the other hand, petroleum exploration and development in the North West Shelf 
are perceived to have several advantages for the tourist industry. Onshore 
requirements of the petroleum industry have meant that roads in several areas have 
been upgraded making access easier to all users. Exmouth, Onslow and Dampier, 
particularly the latter two, have experienced an increase in visitor numbers in recent 
years, some of which is attributed to interest in the petroleum industry (W A TC, 1990). 
5.1.3:3 Comparative Impacts of Fisheries, Tourism and the Petroleum Indust4~ 
on the Environment 
A direct comparison of relative impacts of the fishing industry and tourism with the 
offshore petroleum industry is difficult as the scope and nature of the industries are so 
disparate. This section is intended simply to present an initial comparison in an 
attempt to put the impacts caused by the petroleum industry into some sort of 
perspective. 
The major environmental issues associated with the petroleum industry are 
concerned with (a) potential impacts of oil pollution on the marine environment, and 
(b) those that are associated with the actual drilling operation. 
The public generally associates the petroleum industry with oil spills which have the 
potential to cause devastation to areas of environmental significance. They do have 
this potential, but most spills result from tanker and storage incidents, for example 
through structural damage, navigation error, loading, refuelling and storage, which 
strictly speaking are not the responsibility of petroleum extractors but rather of 
transport industry. (This is not to say that the petroleum industry can divorce itself 
from this issue.) 
The petroleum industry has a high profile. It is relatively easy to target and regulate, 
as before permission is granted to drill offshore, each exploratory well had to go 
through the environment impact assessment process until recently. The introduction 
of Permit Wide approvals has facilitated this procedure for industry where exploration 
is not proposed in environmentally sensitive locations, as mentioned elsewhere. 
Industry representatives state that offshore petroleum exploration and development 
operations are environmentally acceptable. They point to the rigourous assessment 
procedure undertaken, and the environmental standards that are upheld by the 
Offshore Environmental Code of Practice (H. Goff, personal communication). They 
argue that this is not the case for other industries such as commercial fisheries, 
transportation and tourism, which have a greater impact on the environment, yet 
because of their nature, are more difficult to regulate. 
The major direct impacts caused by the fishing industry appear to result from trawling. 
Trawling gear dredges the seafloor, and the nets trap not only target species, but by-
catch and discards as well. The discards consist of a variety of organisms such as 
sponges, crustaceans, demersal and pelagic swimmers and most of these do not 
survive. 
Few studies have attempted to quantify these impacts, with most reviews concerned 
about the potential effects of trawling on sustainable target yield, damage to fishing 
gear from snagging, and the impact of the by-catch on recreational fishing, but the 
ramifications of this activity for species diversity and future fishing sustainability are 
currently being investigated in a joint study between the Fisheries Department and 
Murdoch University (L. Laurenson, personal communication). 
Recent CSIRO studies on the effects of trawling along and within the 200 metre isobath 
on the North West Shelf by foreign fishing vessels during the 1970's and 1980's, show 
that considerable damage has been caused to the benthos, with little recolonisation 
after 10- 20 years by many representative marine organisms in badly affected areas (K. 
Sainsbury, personal communication). 
Recreational fishing impacts upon the marine biota. Catches of large numbers of 
undersized fish over a long period have resulted in declining numbers of many 
species, and the reduction in abundance of salmon, Westralian jewfish, tailor, whiting 
and snapper along the Western Australian coast has been attributed party to 














Tourism is in its infancy along the North West Shelf coast, but already there has b~~n 
significant degradation of sensitive coastal areas as a result of increased human 
activity. Wherever people have access to primary dunes, limestone cliffs and beaches 
and coral reefs, these areas become degraded. 
The conservation value of the region is at risk from several users besides the 
petroleum industry unless the ecologically significant habitats are recognised and 
adequately protected. 
APPENDIX 6 48 
ENVIRONMENTAL MANAGEMENT 
6.1 INTRODUCTION 
During 1984, DCE developed "Procedures for the Protection of the Western Australian 
Marine Environment from Oil Spills" as part of the environmental impact 
assessment process, publishing them in DCE's Bulletin 104 (Jones et al., 1984). The 
procedures were developed after a marine resource mapping exercise which was 
carried out by the then Department of Fisheries and Wildlife. The mapping attempted 
to define environmentally significant areas and to act as an aid to rapid decision 
making on measures to be taken if an oil spill occurred. 
The environmentally sensitive areas are classified into the following zones: 
Environmentally Sensitive Locality (ESL) 
Immediate Protection Zone (IPZ) 
Special Conditions Zone (SCZ), and 
Special Protection Locality (SPL) 
Each zone is protected differently according to its attributed ecological significance; the 
protection procedures are described in Bulletin 104. 
6.2 EXPLORATION 
Before exploration can proceed, petroleum companies must obtain exploration 
permits in which environmental conditions are attached. 
Environmental guidelines are provided by the EPA and the Department of Mines, and 
an Environmental Management Programme (EMP) is required prior to 
commencement of exploration drilling. 
In the case of a permittee wanting to conduct a seismic survey, a notice detailing the 
location of the survey lines, the method of operation and other relevant details is 
served on the Department of Mines, which consults with the Fisheries Department in 
order to avoid conflict with the fishing industry. 
6.2.1 Operational Procedure 
During drilling operations, drilling fluid and well cuttings are brought to the surface 
and are passed through a shaker and centrifuge to separate cuttings from the fluid. 
Cuttings which are inert and of the same size as seabed materials are discarded into the 
sea. The drilling fluid is usually re-used, but when modifications to its properties are 
required, it is discarded. To minimise turbidity, the fluid is discharged when tidal and 
wind currents are moving parallel or away from the shore (LeProvost, Semeniuk and 
Chalmer, 1989). 
If an exploration well is located near a reef or other ecologically sensitive community, 
drilling solids are required to be pumped directly to the seafloor via a flexible pipeline 
to minimise the environmental impact. 
Operational discharges including food waste, treated sewage and engine cooling water 
are regularly disposed of into the sea. These discharges are monitored regularly and 
non-biodegradable material such as food and equipment packages are disposed of on 
land to minimise the impact on the marine environment. 
Exploration is conducted year round, including during the cyclone season, so 
procedures in response to cyclones are prepared and usually contained in the 



















Companies are advised by the Cyclone Watch Centre in Perth during the cycl~~e 
season, and the ultimate response is to shut down blow out preventers and secure the 
rig and evacuate personnel to safety. 
6.3 DEVELOPMENT 
If the permittee intends to develop a well following exploration, various approvals are 
required. Importantly, a Production Licence has to be obtained, onto which 
environmental conditions are placed before production can begin. 
Each company is required to submit a detailed OSCP to cover drilling and production 
operations within its permit area for approval by the EPA, the Department of Mines 
and the State Committee for Combating Marine Oil Pollution. The aim of the OSCP is 
to provide procedures and guidelines for personnel involved in combating an oil 
spill, so as to minimise or prevent damage to life and the environment. The 
companies must run trials of their OSCP, up to the point of deployment of resources, 
to the satisfaction of the EPA and the State Combat Committee. This simulation is to 
be both a desk-top and field exercise. 
Bulletin 104 (Jones et al., 1984) outlines procedures for the protection and SPLs during 
offshore exploration and production. Operators within these zones must have 
sufficient equipment and expertise to cope by themselves for the first 24 hour of any 
spill. 
The contingency plan details management strategies, appropriate techniques used and 
devices available to combat accidental oil spills in the permit areas. Examples of 2 
OSCPs designed by Western Mining Corporation Ltd are shown as Figures 6.1 and 6.2. 
The main techniques considered to combat oil spills in offshore contingency plans in 
Western Australia have been the use of booms and skimmers or similar containment 
or deflection devices, dispersion with chemical treatments and absorption fibre mats, 
sand and/ or hay for beached oil. Each method is used depending on the conditions of 
the sea. Priorities for deciding which methods to deploy are described in detail by 
LeProvost, Semeniuk and Chambers (1987a). If the permittee intends to develop a 
well following exploration, various approvals are required. 
Examples of 2 OSCPs designed by Western Mining Corporation Ltd are shown as 
Figures 6.1. 
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6.4 ENVIRONMENTAL MONITORING 52 
Broadly, the objectives of a monitoring programme are to: 
i) ensure that ecologically significant marine resources in the vicinity of the 
development are not adversely affected by hydrocarbons or discharges generated 
by the operation, 
ii) in the event of an oil spill occurring, determine the nature and extent of effects 
of that spill on ecologically important elements of the biota, 
iii) ensure that information gathered by these programs is available for use in 
future decision making. 
The scope of a marine biological monitoring for the petroleum companies has in the 
past involved (I. LeProvost, personal communication): 
mapping and photographing the distribution of marine biotic assemblages. 
This determines habitat distribution, intertidal and subtidal; 
selection of sensitive indicator species. Sensitive organisms are relied on to 
indicate the health of surrounding populations. Such organisms need to be 
sessile and conspicuous, and include mangroves, corals, oysters, barnacles and 
seagrasses. Mangroves are considered to be highly sensitive to oiling, with 
symptoms of exposure ranging from leaf discolouration to death. Coral reefs in 
subtidal areas are thought to be most susceptible to exposure, but as no work has 
been done in Western Australia on local species using local oil types, it is 
difficult to determine the accuracy of these species as indicators. The oyster 
tissue is annually subjected to hydrocarbon analysis, as is sediment; 
the establishment of baseline sites for sampling and monitoring. These sites are 
spread throughout the area, particularly down current of the main offshore 
facilities. Data was collected during construction of most developments to 
provide baseline information on the natural population dynamics of the 
organisms, and although this is not ideal, it is not always possible to predict 
where baseline information will be required. 
Different developments present different environmental issues. Some oilfields, for 
example Saladin, Yammaderry and Chervil, are in shallow waters with nearby coral 
reefs and intertidal areas, whereas others, such as Cossack and North Rankin, are in 
more open and unconfined waters. Areas most at risk are determined by oil spill 
trajectory modelling based on an understanding of the likely effects of local 
meteorological and oceanographic influences on surface water movements. A 48 
hour spill envelope is used although the accuracy of this technique is questioned 
when local considerations are taken into account. In confined areas, winds and 
currents do not necessarily behave as predicted, with eddies and other phenomena 
operating. 
6.5 TRANSPORTATION 
Shipping of oil from storage facilities both onshore and offshore presents a risk of 
releasing oil into the marine environment. The oil spills may result from hose 
damage during loading but the greatest potential risk is from ballast and bilge water 
discharge. To deal with this, discharge is controlled by the Prevention of Pollution of 
Waters by Oil Act 1960 which requires that contaminated water be pumped ashore into 
holding tanks, treated, and then disposed into an injection well (Sterns, 1985). In 
addition, under International Convention, most ships over 20,000 tonnes have been 




CRITIQUE OF ENVIRONMENTAL MONITORING PROGRAMMES 
7.1 INTRODUCTION 
The North West Shelf has recently evolved as a major oil and gas resource, with 
exploration activity increasing dramatically in the past few years. The potential of this 
area has historically been underestimated. However with modern technology and 
data interpretation, holes previously thought to be dry have been reassessed, and 
further exploratory work undertaken. 
The North West Shelf is contained within the Carnarvon Basin, a sedimentary 
geological formation. Most of the drilling in Western Australia in 1990/91 
~oncentrated in the northern offshore part of the basin, with 19 exploration wells and 
12 development wells being drilled in the area in this time. (Compared with 21 
exploration wells ~nd no development wells in the rest of the state) (Mines Dept 1991). 
Until recent times there has not been a perceived need for a comprehensive marine 
resource inventory, or a data base on effects of hydrocarbons (whether acute or 
chronic) on the marine environment of the area. The area is now considered to be an 
area that could fulfill most of Australia's future energy needs. As a consequence, the 
area is undergoing rapid changes in exploration, with a need for reassessment of the 
requirement for local information on the impact of this exploration on the natural 
resources of the area. 
7.2 CURRENT CORPORATE INTERESTS IN PETROLEUM PRODUCTION AND 
DEVELOPMENT ON THE NORTH WEST SHELF 
Companies operating on the North West Shelf have been allocated permits on the 
initiative of the government under the State and Commonwealth Petroleum and 
Petroleum (Submerged Lands) Acts. The state is divided into a grid system of 5 
minutes latitude by 5 minutes longitude- each block is approx. 100 km2. These areas 
are released for expressions of interest and exploration by the Minister of Mines. 
Interested parties must detail their intentions, their proposed expenditure and 
personnel. Each exploration package needs to be approved by the government. 
Production licences are issued to companies to operate within their allotted tenement, 
after environmental scrutiny. The company is then authorised to recover petroleum 
from the licence area, and to explore for further petroleum within the tenement. 
Exploration activity has attained peak levels in the northern Carnarvon Basin, with 
every second exploratory well returning oil in the past 3 years (LeProvost, personal 
communication). Actual petroleum production in the region has also escalated 
significantly, with combined oil and gas output increasing by over 200% since 1986 (see 
Fig 7.1). 
The major companies currently involved in exploration and production include West 
Australian Petroleum (WAPET), Woodside Offshore Petroleum, Hadson Australia 
Development, Western Mining Corporation and LASMO Oil (Australia) Ltd. Some of 
these companies are operating in the capacity of joint venturers, with one shareholder 
usually acting as operator under direction and on behalf of the other member 
companies. 
Barrow Island was the first field to be operational, in 1967 (Lagdon personal 
communication). The major offshore gas field, North Rankin field, supplies the 
domestic gas market. Fields and gross petroleum production for companies operating 
in the Northwest Shelf for the period 1990/91 are shown in Table 7.2. 
7.3 ENVIRONMENTAL PROTECTION PROCEDURES 
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Before development or exploration of a field can occur, companies must undergo 
environmental scrutiny. This process is twofold - the formal environmental impact 
assessment required under the Environmental Protection Act 1986, and the 
identification of environmentally sensitive localities as defined in Bulletin 104 of the 
the Dept of Conservation and Environment (Jones et al. 1984). 
7.3.1 Environmentally Sensitive Locations 
Bulletin 104 (Jones et al., 1984) makes provision for protection of enviromentally 
sensitive locations in the offshore evironment of Western Australia from possible 
adverse effects of spilt oil. The marine resources have been mapped in order to define 
significant areas, and as an aid to rapid decisions on measures to be taken if an 
environmentally detrimental event were to occur. 
The zones are used as a guide for setting the levels of impact assessment required for 
exploration and drilling (proposals close to an environmentally sensitive location can 
be expected to attract a higher level of assessment than in a less sensitive zone). The 
zones are also used as a guide for the use of chemical dispersants in the event of 
containment of an oil spill being impractical. Dispersant is not favoured within 8km 
of a shoreline or in waters less than 10m deep. 
7.3.2 Evironmental Impact Assessment 
All exploration and production permit applications must first go before the Dept of 
Mines, the designated authority. This, department refers the application to the 
Environmental Protection Authority for environmental assessment if work to be 
carried out is in an area designated as special/ environmentally sensitive (Jones et al. 
1984). 
Environmental impact assessment of proposals which may affect the environment is 
provided for in Part IV of the above Act. This Act provides the government with an 
agenda whereby it can make reliable environmental evaluations relating to 
developments, and subsequent environmental management. 
Prior to the conferral of statutory powers to the Environmental Protection Authority 
by the above Act in 1986/87, environmental assessment of offshore petroleum 
development was undertaken by the then EPA. However approval for a project was 
granted by the Minister for the Environment, with the EPA only having the power to 
make recommendations for environmental protection. These recommendations 
were not legally binding on the company (although there was a moral obligation) 
unless the Minister gave specific direction for this to occur. 
In the absence of such direction, the current EPA does not have the power to ensure 
the company involved adheres to the recommendations. (Such a situation exists in 
the case of Wesminco Oil Pty Ltd (WMC) when approval was sought for the 
development of the Sth Pepper, Nth Herald and Chervil oilfields). In such a situation 
however, the EPA does have the power under Parts V and VI of the current Act 
(Control of Pollution) to grant or refuse a licence, subject to comments recieved and 
the compliance with conditions relating to a works approval. Waste water discharge 
licences are required by petroleum companies to undertake a drilling program (see 
Section on Monitoring Programs). 
Under the current State assessment process there are 3 formal levels pertaining to 
offshore development - the Consultative Environmental Review (formally Notice of 
Intent), the Public Environmental Review and the Environmental Review and 
Management Program. All levels of assessment attract a public review period, ranging 
.... 
li,, 
from 4 weeks for a CER to 10 weeks for and ERMP. (It should be noted here that in i~e 
opinion of the companies canvassed, that the EIA process is cumbersome and time-
consuming, and the public review period is generous to the public). 
This existing EIA process is operable when companies are dealing solely with the EPA. 
The situation becomes somewhat cloudy when other government institutions are \ 
involved or there are circumstances involving an area that comes under State and 
Commonwealth jurisdiction. Such a situation arose in 1986/87 when Woodside 
Offshore Petroleum Pty Ltd wanted to dredge a channel for the LNG tankers. Under 
the Commonwealth Environmental Protection (Sea Dumping) Act 1981 
Commonwealth approval was required to dump dredge spoil at sea. This was subject 
to Commonwealth environmental monitoring which was separate to similar 
monitoring required by the State. 
Preparation of assessment documents for submission to the EPA are undertaken 
either by environmental consultants on behalf of the company, prepared inhouse, or 
both. The principal consultant operating in the marine environment is LeProvost 
Environmental Consultants. AGC Woodward Clyde Pty Ltd have recently become 
involved in the marine environment field, with another smaller consultant, Astron 
Engineering operating locally. 
A recent initiative by the EPA has been the introduction of permit wide approvals of 
proposals. In the past, companies have been required to submit individual assessmets 
for every operation, irrespective of whether the environmental issues had already 
been assessed for an adjacent project or repeat drilling from a pre-existig location. 
After consultation with some companies, and with the initial approach being made by 
WAPET (Lagdon, personal communication) the EPA has adopted permit-wide 
approvals for drilling programs. (This process 'las implications for companies when 
considering cumulative impacts of the industry on the marine environment.) 
7.4 ENVIRONMENTAL MONITORING PROGRAMMES 
Approval for exploration or development in the marine environment is usually 
given subject to the any undertakings given by the company to minimise 
environmental impact, and submission and implementation of an Environmental 
Management Program (EMP). 
The EMP covers; 
- staff education 
- staff supervision 
- rehabilitation of disturbed areas 
- flora and fauna protection 
-fishing 
- environmental monitoring 
- oil spill contingency plan. 
Pertinent to the marine environment are the monitoring program, covering the 
possible effects of drilling muds, operational discharge and accidental oil spills, and the 
oil spill contingency plan. Companies are required to monitor the volume and 
compositions of waste water discharges before emmission from the plant. Such 
effluent may include corrosion inhibitors and water and oil soluble corrosion 
inhibitors. The EPA has recently introduced a proforma discharge licencing system for 
oil companies. This documentation is now more extensive and thorough than in the 
past. (This has resulted in disquiet within companies, as it is felt that the criteria 
determined by the EPA are reached with incomplete knowledge and information 
required is inconsistent and irrelevant to their industry). 
Comprehensive triennial reports on the EMP must be supplemented by bt ,ef annual 
reports and submitted to the EPA and other relevant government departments. 
However standards for these programs have not been established clearly, and there is 
some concern (not complaints) within the industry as to the objectives and 
requirements of monitoring. The situation at present involves the company 
~etermining the requirements (or perceived requirements) of a monitoring program, 
and then fulfilling those requirements, to the satisfaction of the EPA. It is felt 
(personally) that the industry as a whole is now feeling threatened by the potential 
regulation or possible removal of this self-regulation/ assessment by a recent increase 
in involvement of government bodies. The companies consider that they as a whole 
have shown a responsible and professional attitude to envl.ronmental protection and 
monitoring. 
Broadly, the objectives of a monitoring program are to 
i) ensure that ecologically significant marine resources in the vicinity of the 
development are not adversely affected by hydrocarbons or discharges 
generated by the operation, 
ii) in the event of an oil spill occurring, to determine the nature and extent 
of effects of that spill on ecologically important elements of the biota and 
iii) that information gathered by these programs is available for use in future 
decision making. 
The scope of a monitoring program must account for the peculiar biological 
characteristics and environmental sensitivities of each site. These are fully 
documented within the assessment document submitted by the company to the EPA. 
The properties of the oil (weathering characteristics and evaporative potential) from 
each field and the likely spread of an oil spill are also part of consideration of a 
monitoring program. If the monitoring showed that unacceptable biological or 
physical changes were occuring, it would be necessary for alterations to be made to the 
operation (EPA recommendations and guidelines for approval of developments). 
Lack of local detailed marine biological information on the effects of drilling muds 
and local hydrocarbons is commonly a major issue raised in public submissions to 
development proposals. Companies (WAPET, WMC, Hadson and Woodside) 
questioned about the toxicity and effects of drilling mud however use low-toxicity 
muds and follow accepted discharge criteria (determined by the EPA). Muds used 
throughout the industry are water-based (containing some oil) Potassium Chloride 
solution. Woodside will be trying a petroleum-free mud based on esters of coconut oil 
in the Cossack field. This solution is reportedly easily biodegraded, but very 
expensive. 
LeProvost (personal communication) stated that release of drilling discharges at 
controlled rates insures dilution and dispersal to undetectable levels within a few tens 
of metres from the point of discharge. Physical burial of benthic organisms beneath 
the platform is considered to be the primary impact of drilling. Most companies 
undertake to discharge drilling fluids when tidal and wind currents are suitable for 
maximum dispersal or are moving away from sensitive marine resources. 
It is widely recognised that oil spills represent the most significant potential 
environmental impact of oil exploration and development. Sources of oil spills 
associated with drilling operations include refuelling, testing production flows and 
blowouts. Production activities have associated risks ·from transfer operations, 
physical damage to either development or pipelies and transport. Each source has a 
different probability of occurence and a different strategy for management. 
All companies have to submit a detailed oil spill contingency plan (OSCP) to cover all 
drilling and production operations within their permit area. These plans have to be 












such a plan are to provide procedures and guidelines for personnel involved
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combatting an oil spill, so as to minimise or prevent damage to life and the 
environment. The companies must run trials of their OSCP, up to the point of 
deployment of resources, to the satisfaction fo the EPA and the State Combat 
Committee. This simulation is to be both a desk-top and field exercise. 
Bulletin 104 (Jones et al. 1984) outlines procedures for the protection and SPL's during 
offshore exploration and production. Operators within these zones must have 
sufficient equipment and expertise to cope by themselves for the first 24h of any spilL 
7.5 SCOPE OF A MONITORING PROGRAMME 
Because of the lack of local information and data available on the marine 
environment, it is stated by companies that it is virtually impossible to determine or 
differentiate from natural causes the effect of offshore developmets on the 
surrounding resource. (Monitoring programs in Western Australia have to date been 
mostly conducted by LeProvost Evironmental Consultants (LEC) on behalf of 
companies. Considered in this report are monitoring programs prepared by LEC for 
WAPET, Hadson, and until recently WMC.) 
The scope of a marine biological moitoring program for these companies has in the 
past involved (LeProvost personal communication); 
mapping and photographing the distribution of marine biotic assemblages. 
This determines habitat distribution, intertidal and subtidal, 
selection of sensitive indicator species. Sensitive organisms are relied on to 
indicate the health of surrounding populations. Such organisms need to be 
sessile and conspicuous, and include mangroves, corals, oysters and barnacles 
and seagrasses. Mangroves are considered to be highly sensitive to oiling, with 
symptoms of exposure ranging from leaf discolouration to death. Coral reefs in 
subtidal areas are thought to be most susceptible to exposure. (No work has 
been done in W.A. on local species using local oil types; it is therefore difficult 
to determine the accuracy of these species as indicators). The oyster tissue is 
annually subjected to hydrocarbon analysis, as is sediment, 
the establishment of baseline sites for sampling and monitoring. These sites are 
spread throughout the area, particularly down current of the main offshore 
facilities. Data was collected during construction of most developments to 
provide baseline information on the natural population dynamics of the 
organisms. (While this is not ideal, it is not always possible to predict where 
baseline information will be required.) 
Different developments present different environmental issues. Some oilfields (eg 
Saladin, Yammaderry, Chervil) are in shallow waters with nearby coral reefs and 
intertidal areas, whereas others (eg Cossack and Nth Rankin) are in more open and 
unconfined waters. 
Areas most at risk are determined by oil spill trajectory modelling based on an 
understanding of the likely effects of local meterological and oceanographic influences 
on surface water movements. A 48h spill envelope is used. (The accuracy of this 
technique is questioned however, when local considerations are taken into account. 
In confined areas, winds and currents do not necessarily behave as predicted, with 
eddies and other phenomena operating.) 
7.6 COMPANY DETAILS 
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7.6.1 WAPET 
West Australia Petroleum (WAPET) currently operate 3 fields (Saladin, Cowie and 
Yammaderry) in the vicinity of Barrow Island, with a fourth (Roller) recently gaining 
EPA approval. Saladin was the first field developed, and is supported by processing, 
storage and loading facilities on Thevenard Island. Yammaderry and Cowie are also 
supported by thes~ facilities, as will the Roller development when operable. 
Yammaderry and Cowle are unmanned monopod platforms. A submarine pipeline 
carries the stabilised crude oil to tanker moorings 7km northeast of Thevenard Island. 
The biological monitoring program for these fields commenced in 1988, with 
prod1.1ction from Saladin commencing in late 1989. There have been two annual 
reports of the monitoring program. The program covers: 
i) routine six monthly surveys of corals, seagrass and algae 
ii) 12 monthly analyses of hydrocarbons in the intertidal zones of sand beaches. 
Oysters and barnacles were not assessed due to low numbers. Oil spill weathering 
experiments were also conducted in 1988. 
WAPET plan to expand the existing monitoring program for Saladin, to include 
development and operation of the proposed Roller field. This expansion will 
accomodate the same rationale and objectives, with the inclusion of a mangrove 
monitoring site in the Ashburton delta. In the past, mangroves have only been 
assessed on a descriptive and not empirical level, as the nearest population was 
outside the projected 48h envelope of an oilspill. The expansion is planned to 
commence in mid -1992. 
W APET employ 3 professional staff in their environmental section, - one-third of 
each member1s time is spent in the field (effectively there is an environmental officer 
on-site at all times). LEC are used by this company for their on-going monitoring 
program, and for preparation of environmental assessment documents. Specialist 
consultants are also contracted to a lesser extent. An example is Steedman Science and 
Engineering Consultants for oil spill trajectory models required for OSCP. 
7.6.2 Woodside 
Woodside Offshore Petroleum Pty Ltd operate in the North West Shelf under the 
North West Gas Development (Woodside) Agreement of 1979. The Joint Venturers 
are required to submit interim reports (annually and triennially) to the Minister 
administering the Act. The EIS/ERMP submitted for this project was reviewed by the 
then EPA. This institution did not cover Ratified Agreements, although 
environmental clauses were written into Sections of the Agreement. A proposal for 
Environmental Management (EMP) for the project was submitted in 1982. 
Monitoring programs carried out by Woodside include Liquid Effluent Monitoring 
(LEM) and Chemical and Ecological Monitoring (CHEM). LEM is their discharge 
monitoring of the volume and quality of liquid effluent discharges into Mermaid 
Sound from the onshore treatment plant. CHEMM is the biological and chemical 
monitoring of the surrounding marine environment of Mermaid Sound. The scope 
of both programs is determined inhouse, though LeProvost Environmental 
Consultants are employed for the maintenance and measuring of the CHEMM 
program. 
As with other companies the EPA has power under Section V and VI set 
environmental standards on the operating licence for processed waters. The EPA 
standard is that effluent shall not contain more than 50ppm hydrocarbons- Woods~de 
have a self-imposed standard of 25ppm for their LEM monitoring program. 
Nth Rankin platform is in Commonwealth waters and therefore outside state 
jurisdiction. There is no legal requirement for environmental monitoring or 
reporting at this location, however Woodside's policy is to follow onshore standards 
in the absence of Commonwealth direction. Testing of sediment for hydrocarbons has 
recently been initiated along two transects around the platform to a distance of 10km. 
Little evidence of contamination was found from drilling cuttings after 7 years 
operation. 
The CHEMM program involves monitoring of 6 transects in Mermaid Sound for 
population dynamics of 7 rocky shore biota, corals, rock oysters and hydrocarbon and 
nutrients in marine sediments and waters. The sites are locate<;! in the intertidal zone 
and are replicated 5 times at each site. Sites are monitored twice a year, in summer 
and winter. In the past assessment has been made qualitatitively, with recent 
expansion of the program to include quantitative assessment. Mangroves are 
monitored visually and some histological studies are now being undertaken in 
consultation with the W.A. University. These studies are showing slight histological 
differences between mangroves growing in areas of contamination compared with 
natural conditions. 
The results of of the CHEMM program show highly variable population characteristics 
of the rocky shore biota, although numbers of one oyster species have declined 
substantially. The reason for this is unclear. Corals adjacent to the plant are declining 
in numbers, with mortality being high and recruitment not being successful. Chronic 
sedimentation and turbidity from ship traffic is thought to be a major contributory 
factor. Coral recruitment is occurring at sites further away from the jetty. 
Rock oysters are analysed for heavy metals and hydrocarbon concentrations. No 
values in excess of recommended health standards for shellfish were found for heavy 
metals to 1990 (Sept). Hydrocarbon concentrations in rock oysters were not taken due 
to technical problems with analysis. Samples have been preserved. 
Professional staff employed by Woodside include a marine biologist, a marine chemist 
and an environmental director. 
7.6.3 Western Mining Corporation 
Fields operated by Western Mining Corporation include the Chervil, Sth Pepper and 
Nth Herald. An oil terminal and process facilities have been constructed on Airlie 
Island. The project was originally granted EPA (Ministerial) approval in 1985. The 
development did not proceed due to economic uncertainty. The company re-
evaluated the fields and updated the ERMP in 1986. This additional proposal was 
approved by the EPA in 1987. 
North Herald and Chervil are monopod constructions, while Sth Pepper utilizes a 
jack-up drill rig with conductor support frame. 
The biological monitoring program was a major commitment given by WMC in the 
ERMP. The program, established by LEC and commenced in 1988, covers; 
i) monitoring of shallow water (less than 5m deep) coral reef assemblages. 
Shallow assemblages were selected as it was thought that oil from a spill is most 
likely to affect corals exposed at low tide. Sites range from 0-2m depth at low 
tide, and were generally located on coral bommies up to 10-20m in diameter. 
Surveys measure total number of living corals, number of corals that have died 
since previous survey, number of recruits and percentage cover. Coral numbers 
have declined since project inception, believed to be partly a large scale natural 
phenomena. 
ii) monitoring of rocky shoreline populations in the vicinity of Airlie Island. Five 
permanently marked sites in mid intertidal levels of the shores were used. 
Details of frequency of monitoring were not given. Populations have either 
increased or remained stable since 1987. 
iii) seagrass/ algae assemblages at Airlie Island and Taunton Reef. Methods are 
similar to the coral program. 
iv) monitoring of rocky shoreline fauna for petroleum hydrocarbons. Samples are 
collected annually from two sites considered to be representative of baseline 
data. 
Low levels of hydrocarbons have been detected. 
Mangroves have not been monitored as they do not occur with the predicted 48h oil 
spill dispersion area from the companies production facilities. 
An estimated 6,145 litres of oil has been spilt by this company since production began. 
None of the incidents were considered serious, although one event resulted in 3,200 
litres being released. 
WMC employ an environmental officer half time, with safety the other half. WMC 
have recently evaluated their own monitoring program and have changed 
consultants (in view of the perceived deficiencies of the original mointoring 
program). Some monitoring is also being carried out inhouse by this company. LEC 
were the marine consultants for this company,- AGC Woodward Clyde are now the 
consultants for the marine monitoring program. A CER prepared for permit-wide 
approval of permit areas TP /7 and TL/2 was prepared inhouse, with relevant portions 
being sub-contracted to consultants. 
7.6.4 Hadson 
The Harriet oilfield is currently operated by Hadson Energy Limited, through its 
subsidiary Hadson Australia Development Pty Ltd. Approval for the developmet was 
given to the operation when Bond Oil Pty Ltd was the proponent. The Harriet oilfield 
consists of 3 offshore platforms. These platforms are connected to oil storage and 
export facilities on Varanus Island. Harriet JVP has recently initiated an expansion of 
the Harriet development to gather gas from the Harriet, Rosette, Campbell and Sinbad 
gasfields. This project is due for completion in mid-1992. 
The biological monitoring program for this operation commenced in 1985 and covers 
the rocky shores of Varanus Island, and coral reef communities. Coral assemblages 
have been shown to be relatively stable over time in terms of species present and 
species abundance. Oyster tissue is also monitored for hydrocarbon content. No 
control sites were measured for this study however. 
There is a small community of mangroves on the island, and these are monitored 
descriptively. A recent outbreak of a scale insect has caused some concern, as it is 
unknown whether the parasite has been introduced or if it is an indigenous species. 
The company does not employ any environmental personnel. Consultants are used 
exclusively for the production of any documentation required for operation. LEC and 
V. & P. Long are contracted for the establishment and implementation of 
environmental monitoring progams, and specialist consultants such as Steedman 
Science and Engineering are employed for trajectory modelling. 
7.7 COMPANY EVALUATIONS AND ATTITUDES 
61 
Recently (within the past year) companies have been asked by the EPA to consider the 
cumulative risks of all oil exploration and development activities in the region when 
undertaking environmental impact assessment. In the opinions of the 
environmental officers of Woodside and WAPET, their environmental monitoring 
programs are rigorous enough to detect a cumulative impact. These companies also 
feel that as one company is not privy to the data collected by other companies, 
determining cumulative impacts on a regional scale is beyond their environmental 
responsibilities. 
Concerns about the monitoring process conveyed by the company officers are 
primarily centred around; 
- discerning industry based impacts from natural causes 
- the lack of objectives for regional management 
- the lack of scientific assimilation of data collected 
- the detection of cumulative impacts. 
With the recent introduction of permit-wide approvals, it is felt (Lagdon, W APET, and 
Nunn, Woodside) that the assimilative capacity of the marine resources of the North 
West Shelf need to be assessed, at least to the extent of collating data already collected: 
This is emphatically considered by all companies-to~l)e~outs1de ·their area of 
responsibility. WAPET stated that they have other research priorities and would be 
funding them to a greater degree in the future. 
In the case of Woodside and Mermaid Sound where other industries such as 
Hamersley Iron and Dampier Salt (as well as the public pressure) operate in close 
confines and utilise similar facilities, it is considered by Nunn that the government 
should undertake a total integrated management of the area, including any synergist 
effects of the region. Woodside have one single effluent outfall into the Sound. 
The lack of local knowledge was also questioned on a number of occasions, most 
strongly by WMC. It is considered by this company that there is sufficient information 
contained in annual report submitted to the EPA in the past for a regional overview. 
This company also considers that the EIA/ERMP process has been inconsistent in the 
past, particularly in sensitive areas. (There was an overlying implication that this 
process was/has been politically motivated in the past.) The practice of assessing 
exploration at the same level as development (as in the past, before permit-wide 
approvals) is also considered unnecessary . 
The companies vary in their attitudes towards each other. WAPET consider that the 
industry is very competitive and that information trade between companies should 
only be undertaken in particular circumstances. WMC however state that companies 
frequently and freely liaise and that environmental data is held by them covering 
leases to the north by Phillips and the south by WAPET is available to them. It is 
recognised by all companies that obviously pollution crossing boundaries between 
leases is out of their control, and that one lease is affected by another. 
The companies however do not see it as their role to correct the above inadequacies. It 
is the generally held view that the requirements of a monitoring program are 
restrictive enough to the company in terms of expense and time. Companies consider 
that the limits of their responsibilites in the area of regional environmental attention 
are met by fulfilling and sometimes exceeding their committments made in the 
assessment documents. 
Companies (particularly Hadson) feel there is a disparity between impact assessment 
and monitoring required for their industry, and other industries such as fishing and 
recreation. As the actual impact of the petroleum industry has been demonstrated to 
be small, it is considered inequitable that the companies must comply with stringent 
regulations when potential environmental impacts can occur on a much larger sc~1e 
without any repercussions to the perpetrators of those impacts. 
Other parties not previously mentioned that are involved with the oil companies in 
the North West Shelf include Department of CALM, Fisheries Dept and the Dept of 
Marine And Harbours. Marine and Harbours control tanker movements and other 
coastal processes in the vicinity of mooring operations for the companies. 
CALM is responsible for the management of reserves on which any processing plants 
are situated. Companies such as WAPET and Hadson (Thevenard Is and Varanus Is) 
lease from this department a portion of the reserve for their requirements. They then 
contribute to the management of that reserve. CALM and Mines department officers 
are obliged to inspect company operations periodically. This inspection is usually an 
annual event, however companies considered to be environmentally responsible are 
visited less often than others. 
These departments are consulted on a formal level and the companies are required to 
comply with committments made to these departments. Other parties may be 
consulted on an informal level. In the case of W APET these included direct liaison 
with local fishermen to determine the effect of drilling for the Roller well on the 
commercial prawn industry (Lagdon pers comm). 
Fisheries control any commercial fishing industries in the region of the development. 
Companies liaise with WAFIC on an informal level if their operations are likely to 
impinge on fishing activities. 
Woodside liaise with other industries within Mermaid Sound on an informal level. 
The Sound is used extensively for other purposes such as recreation and industry. 
The Dampier Port Authority has adopted Woodside's OSCP for their own use (Nunn 
pers comm). This is not prudent in Woodside's opinion, as the type of oil likely to be 
spilt from a tanker within the Sound is completely different from that for which the 
OSCP was designed. 
7.8 CONCLUSIONS 
It is the opinion of all companies assessed that routine marine drilling operations are 
innocuous and do not markedly affect marine resources. In fact, drilling rigs and 
pipelines are used as refuges and temporary roosts for birds and fish. These are 
considered to be positive effects and of direct benefit to the marine communities. Drill 
cuttings are not considered to be environmentally detrimental, nor do the mounds 
form a navigational hazard to trawlers. The primary impact of drill cuttings is 
physical burial of the seabed. 
The risk of an oil spill is low and the nature of North West petroleum (with the 
exception of Roller crude) is such that volatilisation will occur within a short time 
frame of the spill. What companies do not emphasise however is the toxicity of such 
light oils. The volatility allows for rapid emulsion with water. This is potentially 
more dangerous for the marine communities than fully processed oil carried as fuel 
for tankers. 
All companies believe that their operatons pose very little environmental risk and 
that there are very insignificant long-term impacts from modern operations in the 
North West Shelf. Nearshore operations are considered to be the resources most at 
risk. The rapid flushing and natural tidal movements are thought to rapidly dilute 
any spilt oil, and the low volumes and large dilution factors of other discharges ensure 
the effect of these discharges are negligible. 
/ 
A regional plan for the protection of the marine environment would be welcom~i 
however companies consider this to be the role of the government rather than their 
responsibility. 
7.9 PARTICIPATING COMPANIES AND CONSULTANTS 
Gary Jeffery, Hadson Australia Development Pty Ltd 
Russell Lagdon, West Australia Petroleum (WAPET) 
Rob Nunn, Woodside Offshore Petroleum Pty Ltd 
Harry Goff, Western Mining Corporation 
Ian LeProvost, LeProvost Environmental Consultants 
John Yeates, AGC Woodward Clyde 
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